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NOTE FROM PUBLISHER .

It gives me great pride and pleasure in bringing
to you Sura’s Physics guide for 1™ Standard. It
is prepared as per the New Textbooks Vol. | & II.
A deep understanding of the text and exercises is
rudimentary to have an insight into the subject. The
students have to carefully understand the topics and
exercises.

Our guide encompasses all the requirements of
the students to comprehend the text and the evaluation
of the textbook.

It will be a teaching companion to teachers and
a learning companion to students.

A Concept Map, Must know Definitions are given
in all units.

A Exhaustive Additional MCQs, VSA, SA, LA,
and HOTS questions with answers are given
in each units.

A These| features will help students practice
and learn effectively all the sections of the
textbooks.

In order to learn effectively, | advise students
to learn the subject sectionwise and practice the
exercises given.

Though these salient features are available in
our Guide, | cannot negate the indispensable role of
the teachers in assisting the student to understand
the subject thoroughly.

| sincerely believe this guide satisfies the needs of
the students and bolsters the teaching methodologies
of the teachers.

| pray the almighty to bless the students for
consummate success in their examinations.

Subash Raj, BE, M.s.
- Publisher
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FUNDAMENTALS OF COMPUTER AND WORKING WITH A TYPICAL
OPERATING SYSTEMS (WINDOWS & LINUX)
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m]\__lNTRODUCTlON TO COMPUTERS
—_—

1.1. Introduction to Computers
1.2. Generations of Computers
1.3. Sixth Generation Computing
1.4. Data and Information

* X X X X

1.5. Components of a Computer
1.5.1. Input Unit

CHAPTER SNAPSHOT

1.5.2. Central Processing Unit
1.5.3. Output Unit

1.5.4. Memory Unit

1.5.5. Input and Output devices

*  1.6. Booting of Computer

/

| i
SECTION - A 6. Which one of the following is used to in ATM
~ machines
CHOOSE THE CORRECT ANSWER & Touch Sereen (b) Speaker
1. First generation computers used [HY. 2019] L R (d)APrlnterT hs
(a) Vacuum tubes (b)-Transistors. [Ans. (a) Touch Screen]
(c) Integrated circuits  (d) Microprocessors 7. When a system restarts which type of booting is
[Ans. (2) Vacuum tubes] used.
2. Name the volatile memory (a) Warm booting (b) Cold booting
(2) ROM (b) PROM (c) Touch boot (d) Real boot.
(c) RAM (d) EPROM [Ans. (a) Warm booting]
[Ans. (c) RAM] | 8. Expand POST [FMT 2018; Sep. 2020]
3. Identify the output device [Mar. 2020] (a) Post on self Test
(a) Keyboard (b) Memory (b) Power on Software Test
(c) Monitor (d) Mouse (c) Power on Self Test
[Ans. (¢) Monitor] (d) Power on Self Text
4. Identify the input device [FMT 2018] [Ans. () Power on Self Test]
(a) Printer (b) Mouse 9. Which one of the following is the main memory?
(c) Plotter (d) Projector (a) ROM (b) RAM
[Ans. (b) Mouse] (c) Flash drive (d) Hard disk
Ans. RAM
L Output device is used for printing [Ans. (b) |
building plan. 10. Which generation of computer used IC’s?
(a) Thermal printer (b) Plotter (a) First (b) Second (c¢) Third (d) Fourth
(c) Dot matrix (d) inkjet printer [Ans. (¢) Third]
[Ans. (b) Plotter]
[1]
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SEcTION - B

VERY SHORT ANSWERS

1. Whatis a computer? [Sep. 2021]

Ans. (i) A computer is an electronic device that
manipulates information, or data. It has the
ability to store, retrieve, and process data.

(ii) Computer works faster than human being and
given the values more accuracy and reliable

2. Distinguish between data and information.
[FMT 2018]

Ans. Data
Data is defined as an
unprocessed collection

of raw facts, suitable

Information

Information is a
collection of facts from
which conclusions may

for communication, be drawn.
interpretation or

processing.

(Eg) (Eg)

134, 16, 'Kavitha', 'C' Kavitha is 16 years old.

3. What are the components of a CPU? _ [Sep. 2020]

Ans. The CPU has three components which are Control
unit, Arithmetic and Logic unit (ALU) and Memory

unit.
4. What is the function of an ALU?
Ans.

[Mar. 2020]

(i) The ALU performs arithmetic operations.

(ii) The result of an operation is stored in internal
memory of CPU.

(iii) The logical operations of ALU promote the
decision making ability of a computer.

5. Write the functions of control unit.

Ans. The control unit controls the flow of data between the
CPU, memory and I/O devices. It also controls the

entire operation of a computer.

6. What is the function of memory?

Ans. The primary memory is used to temporarily store the
programs and data when the instructions are ready to
execute. The secondary memory is used to store the

data permanently.

7. Differentiate Input and Output unit.

Ans. Output Unit

An output unit is any
hardware = component
that conveys
information to users in
an understandable form.

Input Unit

Input unit is used
to feed any form of
data to the computer,
which can be stored in
the memory unit for
further processing.

Example :
Keyboard, mouse etc.

Example :
Monitor, Printer etc.

8. Distinguish Primary and Secondary memory.
Ans.

Primary Memory Secondary Memory

It is used to|lItis used to store the
temporarily store the | data permanently.
programs and data

when the instructions
are ready to execute.

It 1is volatile, the
content is lost when
the power supply is

It is non-volatile, the
content is available even
after the power supply is

switched off. switched off. Eg. ROM,
Eg. RAM. CD-ROM, DVD ROM.
SEcTION - C
SHORT ANSWERS

1. What are the characteristics of a computer?

Ans. (i) Computer is the powerful machine.

(ii) It can perform large number of tasks.

(iii) The main capacities of computer are work
length, speed accuracy, diligence, versatility

memory and automation and lots of more tasks.

2. Write the applications of computer.
Ans. The various applications of computers are,

(i) Business
(iii) Marketing
(v) Insurance

(ii) Education
(iv) Banking
(vi) Communication

order@surabooks.com

(vii) Health care
(viii) Engineering - Robotics, Nano technology, Bio
Engineering
3. Whatis an input device? Give two examples.

Ans. Input device is used to feed any form of data to the
computer, which can be stored in the memory unit
for further processing.

Example: Keyboard, Mouse, Scanner, Fingerprint

scanner, Track Ball, Retinal Scanner, Light pen etc.
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(iii) Arithmetic and Logic Unit : The ALU is a part of the CPU where various computing functions are performed
on data. The ALU performs arithmetic operations such as addition, subtraction, multiplication, division and
logical operations.
(iv) Control Unit : The control unit controls the flow of
data between the CPU, memory and I/o devices. It "'r'-':'-f:". :
also controls the entire operation of a computer. ' B
(v) Output Unit : An output unit is any hardware i Ll
. . . Input Unit |<-- ] et g
component that conveys information to users in an ¥ —’
understandable form. Example : Monitor, Printer : —— Data Path
etc. EV — i/| ---- Control Path
(vi) Memory Unit : The Memory Unit is of two types Main Memory |
which are primary memory and secondary memory. . ¢ T
The primary memory is used to temporarily store Secondary Storage |
the programs and data when the instructions are Components of a Computer
ready to execute. The secondary memory is used to
store the data permanently. The Primary Memory is volatile, that is, the content is lost when the power supply
is switched off. The Random Access Memory (RAM) is an example of a main memory. The Secondary
memory is non volatile, that is, the content is available even after the power supply is switched off. Hard disk,
CD-ROM and DVD ROM are examples of secondary memory.
2. Discuss the various generations of computers. [QY. 2018; June 2019; Mar. 2020; Sep. 2021]
. . Main Component . c
Ans. | S.No Generation Period ! v dp Merits/ Demerits
1 | First Generation 1940-1956 Vaccum tubes 0 Big in size

ey Rl

o,Consumed more power
o Malfunction due to overheat
o Machine Language was used

First Generation Computer - ENIAC, EDVAC, UNIVAC 1
ENIAC weighed about 27 tons, size 8§ feet x 100 feet x 3 fee

t and consumed around 150 watts of power

2. | Second Generation | 1956-1964

Transistors

o Smaller compared to First Generation

o Generated Less Heat

o Consumed less power compared to first

generation

Punched cards were used

First operating system was developed -

Batch Processing and Multiprogramming

Operating System

o Machine language as well as Assembly
language was used.

[ ]

Second Generation Computers - IBM 1401,

IBM 1620, UNIVAC 1108

3. | Third
Generation

1964-1971
a1c)

Integrated Circuits

o Computers were smaller, faster and more
reliable

o Consumed less power.

o High Level Languages were used

Third Generation Computers - IBM 360 series, Honeywell 6000 series
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GOVERNMENT EXAM QUESTIONS AND ANSWERS

1 MARK

How many types of Booting process in system ?
(a) 3 (b) 2 [QY. 2018]
(c) 5 (d) 4 [Ans. (b) 2]
Which of the following is a Third generation
computers? [Govt.MQP-2018]
(a) Vacuum tubes (b) Transistor
(c) Integrated Circuits  (d) Microprocessor
[Ans. (b) Transistor]
Which one of the following is Biometric Device?
[QY. 2018]
(b) Fingerprint Scanner
(d) Mouse
[Ans. (b) Fingerprint Scanner]

(a) Scanner
(c) Light Pen

Identify the Input device .................. . [FMT 2018]
(a) Printer (b) Mouse
(c) Plotter (d)_Projector

[Ans. (b) Mouse]

Expansion of GUI is .............. . [QY. 2018]

(a) Graphics User Interface

(b) Graphical User Information 78
(c) Geographical User Information

(d) Graphical User Interface

[Ans. (d) Graphical User Interface]|

Which generation of computer used Transistors?

(a) First (b) Second  [June 2019]
(c) Third (d) Fourth

[Ans. (b) Second]
Plotter is a device. [QY. 2019]
(a) storage (b) input
(c) output (d) memory

[Ans. (c) output]

Line printers are capable of printing much more
than lines per minute. [QY. 2019]

(a) 1000  (b) 1200  (c) 1500 (d) 1300
[Ans. (a) 1000]
Which Generations of computer used ULSI?
(a) Third (b) Fourth [HY. 2018]
(c) Fifth (d) Sixth
[Ans. (¢) Fifth]

order@surabooks.com
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10.

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.

i
Expand ULSI. [Sep. 2021]
(a) Ultra Large Scale Information

(b) Ultra Low Scale Integration

(¢) Ultra Low Software Integration

(d) Ultra Large Scale Integration

[Ans. (d) Ultra Large Scale Integration]

2 MARKS

Expand (i))BIOS (ii))ENIAC (iii)RAM (iv)ALU
[Govt. MQP-2018]

(i) BIOS - Basic Input Output System.

(ii) ENIAC - Electronic Numerical Integrator

And Calculator.

(iii) RAM - Random Access Memory

(iv) ALU - Arithmetic and Logic unit

Give examples for Impact and Non impact

printers. [FMT 2018]

Impact,: Dot Matrix printer and line dot matrix printer.
Non - Imiapct : Laser printer and Inkjet printer.

Write short note on registers. [FMT 2018]

Registers are the high-speed temporary storage

Iocations in the CPU. Hence, their contents can be

handled much faster than the contents of memory.

Write Demerits of Artificial Intelligence. [QY. 2018]

(i) Machines need repairing and maintenance
which need plenty of cost.

(ii) The increasing number of machines leading to
unemployment and job security issues.

Write notes on fifith generation computers.

(i) Parallel Processing [QY. 2019]

(ii) Super conductors

(iii) Computers size was drastically reduced.

(iv) Can recognise Images and Graphics

(v) Introduction of Artificial Intelligence and
Expert Systems

(vi) Able to solve high complex problems including
decision making and logical reasoning

3 MARKS

Write the mechanism of laser mouse. [FMT 2018]

(i) Measures the motion and acceleration of pointer.

(i) Laser mouse uses laser light.

(iii) Laser mouse is highly sensitive and able to
work on any hard surface.
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2.

Ans.

Ans.

Ans.

Ans.

Ans.

Write the sequence of steps in boot process? (or) Explain the types of booting in computer.

[Govt.MQP, FMT-2018]

Booting process is of two types.

(i) Cold Booting (ii)) Warm Booting [HY. 2019]

(i) Cold Booting: When the system starts from initial state i.e. it is switched on, we call it cold booting or Hard
Booting. When the user presses the Power button, the instructions are read from the ROM to initiate the
booting process.

(ii) Warm Booting: When the system restarts or when Reset button is pressed, we call it Warm Booting or Soft
Booting. The system does not start from initial state and so all diagnostic tests need not be carried out in this
case. There are chances of data loss and system damage as the data might not have been stored properly.
Differentiate optical mouse and laser mouse.

Write notes on multimedia projector. [QY. 2019]

(i) Multimedia projectors are used to produce computer output on a big screen.

(ii) These are used to display presentations in meeting halls or in classrooms.

How Finger Print Scanner Working? [QY. 2018]
Finger print Scanner: Fingerprint Scanners is a fingerprint recognition device used for computer security, equipped
with the fingerprint recognition feature that uses biometric technology. Fingerprint Reader / Scanner is very safe
and convenient device for security instead of password, that is vulnerable to fraud and is hard to remember.

5 MARKS
Short answer on the following: LT [QY. 2018]
a) Data b) Hardware ¢) Natural Language Processing
d) Types of Memory e) Bit

(a) Data : The term data comes from the word datum, which means a raw fact. The data is a fact about people,
places or some objects.

(b) Hardware : Hardware is the physical component of a computer like motherboard, memory devices, monitor,
keyboard etc.,

(c) Natural Language Processing : Natural Language Processing is a method used in artificial intelligence to
process and derive meaning from the human language.

(d) Types of Memory : The memory unit is of two types - Primary memory, Secondary memory.

(e) Bit: Machine language is a collection of binary digits or bits that the computer reads and interprets.

Differentiate Impact Printers and Non-Impact Printers. [QY. 2019]
S.No Impact Printers Non-Impact Printers
1. | It uses ribbons / carbon papers to leave the | It use ink cartridges and the impressions appear on
impressions on the paper. the paper with the flow of ink.
2. | The quality of printing is a draft quality. The quality of printing is a high quality.
3. | Striking Mechanism used to produce output. [ No striking mechanism used to produce output.
4. | Faster speeds around 250 words per second, | Slower speeds around 1 page per seconds.
5. | Example : Dot Matrix printers and line Example : Laser printers and Inkjet printers.
matrix printers
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ADDITIONAL QUESTIONS AND ANSWERS

CHOOSE THE CORRECT ANSWERS 1 MARK

CHoose THE CORRECT OPTIONS FOR THE
BELOW QUESTIONS.
Which of the following led us today to extremely
high speed calculating device?
(b) Tabulating Machine
(d) ENIAC

[Ans. (c) Abacus]

In which year the concept of the analytical engine
was invented?

(a) 1837  (b) 1910

(a) Laptop
(c) Abacus

(c) 1991  (d) 1836

[Ans. (a) 1837]
Which of the following period the first generation
computers belongs?
(a) 1956-1963
(c) 1964-1971

(b) 1940-1956
(d) 1980-1990

[Ans. (b) 1940-1956]
Which of the following is not a first generation
computers?
(a) ENIAC
(c) UNIVAC 1

(b)-EDVAC V ~

(d) IBM1401
[Ans. (d) IBM1401]

Which component used in third generation
computers?

(a) Vacuum Tubes
(c) IC

(b) Transistors

(d) Microprocessor
[Ans. (¢) IC]

In which generation, the Voice Recognition
software developed?

(a) Sixth  (b) Fourth (c¢) Third (d) Second

[Ans. (a) Sixth]

Which generation gave a start to parallel
computing?
(a) fourth (b) fifth

(¢) sixth  (d) seventh

[Ans. (¢) sixth]
Which of the following is not a form of parallel
computing?
(a) bit level
(c) task parallelism

(b) instruction level
(d) Robotics
[Ans. (d) Robotics]

order@surabooks.com

9.

10.

11.

12.

13.

14.

15.

16.

17.

Which of the following holds the data and
instructions during the processing?

(b) output unit
(d) Software
[Ans. (¢) Memory unit]

(a) Input unit
(c) Memory unit

Which unit does the processing of data?
(a) CPU (b) Registers
(c) Input unit (d) Output unit

[Ans. (a) CPU]
Which of the following is the heart of the
computer?

(a) CPU  (b) HDD (c) SDD  (d) ANN

[Ans. (a) CPU]
Which of the following operations of ALU promote
decision -making ability of a computer?
(b) Relational
(d) Binary
[Ans. (a) Logical]

(a) Logical
(c) -Arithmetic

Which of the following is not a non volatile
memory?

(a) ROM
(c) CD-ROM

(b) Hard disk
(d) RAM
[Ans. (d) RAM]
Who invented the computer mouse?
(a) Douglas Engelbart  (b) Bill English
(c) Apple Lisa (d) Henry Babbage
[Ans. (a) Douglas Engelbart]
Which device works like a xerox machine?
(a) Retinal scanner (b) OCR
(c) OMR (d) Scanner
[Ans. (d) Scanner]
Which device is very safe and convenient for
security instead of password?

(a) Scanner
(c) Track ball

(b) Fingerprint Scanner
(d) Retinal Scanner
[Ans. (b) Fingerprint Scanner]
Which of the following device uses CCD Electronic
chip?
(a) OCR (b) BCR
(c) Voice Input Systems (d) Digital Camera
[Ans. (d) Digital Camera]
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18.

19.

20.

21.

22.

23.

24.

In which device the keys are arranged in a cluster?
(a) Keyboard (b) Keyer
(c) Barcode Reader (d) Touch Screen
[Ans. (b) Keyer]|

Who was the inventor of the electronic digital
computer?
(a) John Vincent Atanasoft
(b) J. Presper Eckert
(¢) John Mauchly
(d) Charles babbage

[Ans. (a) John Vincent Atanasoft]

Which company developed first digital computer?
(a) Atanasoft Berry Computer
(b) AT & T bell
(c) IBM
(d) Microsoft
[Ans. (a) Atanasoft Berry Computer]

Which of the following are the computer systems
inspired by the biological neural networks?

(a) NLP (b) IBM
(c) Robotics (d) ANN [Ans. (d) ANN]

Which of the following has become the dominant
paradigm in computer architecture?

(a) Parallel computing

(b) parallel processing

(c) Multi tasking

(d) Multi processing [Ans. (a) Parallel computing]

Which of the following concerned with the
interactions between computers and human
language?
(a) Artificial Neurons
(b) Neural network
(c) Artificial intelligence
(d) Natural language processing
[Ans. (¢) Artificial intelligence]

Which of the following is the logical machine which
interprets and executes software instructions?

(a) CPU (b) ALU
(c) Control Unit (d) Memory Unit
[Ans. (a) CPU]
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

How many classification of memories in memory
unit?
(a) 2
(c) 4

(b) 3
(d) more than 2

[Ans. (a) 2]
How many types of Keyboards used to input the
data?

() 3 (b) 2 (c) 4 (d 5
[Ans. (a) 3]
How many types of pointing device are there?
(a) 2 (b) 3 (c) 1 (d) Many
[Ans. (a) 2]

Which mouse has as many as 12 buttons?
(a) Laser (b) Optical
(¢) Mechanical (d) Bothaandb
[Ans. (a) Laser]

Which printer do not use striking mechanism for
printer?

(a) Inkjet (b) Laser
(c) .Thermal (d) All of these
[Ans. (d) All of these]

Which device is used to produce computer output
on a big'screen?

(a) Monitor
(c) Projector

(b) LED
(d) Monochrome Monitor
[Ans. (¢) Projector]

Which of the following is the diagnostic testing

sequence of the computer hardware?

(a) POST (b) BIOS (c) MAR (d) MBR
[Ans. (a) POST)]

Which of the following issue an error message if
any computer hardware not defected?
(a) BIOS (b) BUS (¢) RAM (d) POST
[Ans. (a) BIOS]
Which device produce graphical output on
papers?
(a) Scanner
(c) Plotter

(b) Touch Screen
(d) Track ball

[Ans. (¢) Plotter]

Which code checks partition table for an active
partition in a computer?
(a) MBR (b) Marse (c¢) Binary (d) Object

[Ans. (2) MBR]
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10.

The component used in second generation

COMPULErS IS .eeevurercnresnees .

(b) ICs

(d) Microprocessors
[Ans. (a) Transistors]

(a) Transistors
(c) Vacuum tubes

The Second generation computers belongs to
period ..........ccuuee.. .

(a) 1940-1956
(c) 1980-1990

(b) 1956-1964
(d) 1964-1971
[Ans. (b) 1956-1964]
The fourth generation belongs to .......... .
(a) 1940-1956 (b) 1971-1980
(c) 1964-1971 (d) 1980-1990
[Ans. (b) 1971-1980]

The component used in fourth generation

COMPULELS Are ...ueeeeeeecenns .
(a) ICS (b) Transistors
(¢) VLSI (d) Vacuum tube
[Ans. (c) VLSI]
Laptops, Notebook, Tablets are belongs to

............... generation computers.

(a) First  (b) Second (¢) Third (d) Fourth
[Ans. (d) Fourth]
The fifth generation computers belongs to ............

(a) 1971-1980
(c) 1964-1971

(b) 1980- till date
(d) 1940-1956
[Ans. (b) 1980-till date]

Name the software introduced in fifth generation
COMPULETS .cceeerersnnnnnnes .
(a) Artificial Neural Networks
(b) Artificial Intelligence
(c) Robotics
(d) Natural language processing
[Ans. (b) Artificial Intelligence]

Robotics developed in .................. generation.
(a) Third (b) Fourth (c) Fifth  (d) Sixth
[Ans. (d) Sixth]
ENIAC was invented by ................. .
(a) John Vincent
(b) CIliff Berry
(c) Presper Eckert, John Mauchly
(d) Earl R Johnson and Atanasoff
[Ans. (c) Presper Eckert, John Mauchly]
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11.

12.

13.

14.

15.

16.

17.

18.

19.

Expand NLP .................. .

(a) National Language Problem
(b) Natural Language Processing
(c) Network Language Program
(d) Network Local Processing
[Ans. (b) Natural Language Processing]

NLP is a component of ........ccccceuee. .
(a) Expert systems
(b) Robotics
(c) Parallel computing
(d) Artificial Intelligence
[Ans. (d) Artificial Intelligence]

Every task given to a computer-follows a(n)

............... cycle.

(a) BPO (b) IPO

(c) ANN (d) NLP [Ans. (b) IPO]
Expansion of CPU is ....c..cceeuerenee .

(a) Control processing unit
(b) Central processor unique
(c) “Central processing unit
(d) Control processor unit
[Ans. (¢) Central processing unit]
Expansion of ALU i ......cceeeeeuueenee .
(a) Arithmetic Logical Unit

(b) Accumulator Logical Unit
(c) Arithmetic Language Unit
(d) None of these
[Ans. (a) Arithmetic Logical Unit]

The memory unit is of .............. kinds.
(a) 3 (b) 4 (c) 2 (d) 5
[Ans. (¢) 2]
Optical Mouse invented in the year .......ccceeeeueee .
(a) 1968 (b) 1973  (c) 1988  (d) 1981
[Ans. (c) 1988]
Laser mouse has as many as ............... buttons.
(a) 10 (b) 11 (c) 12 (d 3
[Ans. (c) 12]
Expansion of CCD is ......cccecerenes

(a) Coupled Changed Device
(b) Changed Coupled Device
(c) Changed Couple Device
(d) Camera changed Divider
[Ans. (b) Changed Coupled Device]
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IV. Pick THE Opbp onE Our.

1.

V.

VI.

(a) Keyboard
(c) Track Ball

(b) Mouse
(d) Monitor

[Ans. (d) Monitor]
Reason : Monitor is the most commonly used output
device to display the information. Other three are
examples of input device.
(a) Mechanical Mouse
(c) Plotter

(b) Laser Mouse
(d) Optical Mouse

[Ans. (c) Plotter]
Reason : Plotter is an output device that is used to

produce graphical output on papers other three are
types of mouse.

WHicH onNne oF THE FoLLowine Nor

CorrectLY MATCHED?

(a) Impact printers — Dot Matrix printer
(b) Non—Impact printers — Laser printer

— Keyboard

— CPU

[Ans. (d) Software — CPU]|

(c) Hardware
(d) Software

—_— e =

(a) Second generation  — Transistors
(b) Third generation
(c) Fourth generation  — Vacuum tubes
(d) Fifth generation+ — ULSI

[Ans. (¢) Fourth generation — Vacuum tubes]

— Integrated circuits

ConsiDER THE FoLLOWING STATEMENT.

Assertion (A) : Computers have now become an

indispensable part of our lives.

Reason (R) Computers have revolutionized

out lives with their accuracy and

speed of performing a job, it is

truly remarkable.

(a) Both (A) and (R) are true and (R) is the correct
explanation of A.

(b) Both (A) and (R) are true and (R) is not the
correct explanation of (A).

(¢) (A)is true, but (R) is false.

(d) (A) is false, but (R) is true.

[Ans. (a) Both (A) and (R) are true and (R) is the

correct explanation of (A)]
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2.

Assertion (A) : CPU is the major component

which interprets and executes

software instructions.

The ALU is a part of the CPU

where various computing

functions are performed on data.

(a) Both (A) and (R) are true and (R) is the correct
explanation of A.

(b) Both (A) and (R) are true and (R) is not the
correct explanation of A.

(c) (A)is true, but (R) is false.

(d) (A) is false, but (R) is true.

[Ans. (b) Both (A) and (R) are true and (R) is not
the correct explanation of (A)]

Reason (R)

Assertion (A) : Microphone serves as a voice

Input device.

Reason (R) Digital camera uses a CCD

electronic chip.

(a) Both (A) and (R) are true and (R) is the correct
explanation of (A).

(b) Bothi(A) and (R) are true and (R) is not the
correct explanation of (A).

(c)-(A)s true, but (R) is false.
(d) (A) is false, but (R) is true.

[Ans. (b) Both (A) and (R) are true and (R) is not
the correct explanation of (A)]

VIl. CHoose THE CORRECT STATEMENT.

Which of the following statements are true?
(i) Machine language programs are done in first
generation

(i1) Third generation computers are not more reliable

(iii) Voice recognition software developed in fifth
generation computer

(iv) Micro processors are used in fourth generation
computer

(a) Only (i)
(b) Only (i) and (iv)
(c) Only (iii) and (iv)
(d) Only (i) (iii) and (iv)
[Ans. (b) Only (i) and (iv)]
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VERY SHORT ANSWERS

1.

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.

10.

Ans.

2 MARKS

Name the first generation computers.
ENIAC, EDVAC, UNIVAC 1.

Name the Second generation computers.
IBM 1401, IBM 1620, UNIVAC 1108.

Name the Third generation computers.
IBM 360 Series, Honeywell 6000 series.

Name the softwares introduced in fifth generation
computers.

(i) Aurtificial Intelligence

(ii) Expert Systems

Name the types of computer introduced in Fourth
generation computers.

(i) Microcomputer

(ii) Portal Computers.

Write the developments of Sixth generation
computers.

(i) Parallel Computing

(ii) Artificial Neural Networks

(iii) Robotics

(iv) Natural Language Processing

What is NLP?

Natural Language Processing is the ability of a
computer program to understand human language. It
is a component of artificial intelligence.

What is the use of Microphone?
Microphone serves as a voice Input device. It
captures the voice data and send it to the Computer.
Write a note on Digital Camera.

It captures images / videos directly in the digital
form. It uses a CCD (Charge Coupled Device)
electronic chip. When light falls on the chip through
the lens, it converts light rays into digital format.

What is use of VGA?

The screen monitor works with the VGA (Video
Graphics Array). The video graphics card helps the
keyboard to communicate with the screen. Itacts as an
interface between the computer and display monitor.
Usually the recent motherboard incorporates built in
video card.

order@surabooks.com

11.

Ans.

12.

Ans.

13.

Ans.

14.

Ans.

15.

Ans.

16.

Ans.

17.

Ans.

18.

Ans.

Write the two main categories of Printer.
Printers are divided into two main categories:
(@

(ii) Non Impact printers

Impact Printers

What is booting a computer?

Booting a computer is to load an operating system
into the computer's main memory or random access
memory (RAM).

What makes Charles Babbage the father of
computing?

Charles Babbage radical ideas and concept of the
Analytical Engine (It contained an ALU, basic flow
control and integrated memory) makes him the father
of computing.

What is the goal of neural network approach?
The original goal of the neural network approach was
to solve problems in the same way that a human brain
would., Over time, attention focused on matching
specific mental abilities, leading to deviations from
biology.

Write the tools in which nano technology was
born.

The right tools, such as the scanning tunneling
microscope (STM) and the atomic force microscope
(AFM), the age of nano-technology was born.

Define IPO Cycle.

The functional components of a computer performs.
Every task given to a computer follows an Input-
Process- Output Cycle (IPO cycle).

Name the different keys available in the keyboard.

There are different set of keys available in the
keyboard such as character keys, modifier keys,
system and GUI keys, enter and editing keys,
function keys, navigation keys, numeric keypad and
lock keys.

Which device is used to draw a lines?

Light Pen is an input device which is used to draw
lines or figures on a computer screen. It is touched
to the CRT screen where it can detect faster on the
screen as it passes.
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NUMBER SYSTEMS

*
*
*

2.1
2.2
2.3

2.4

2.5

2.6

Part I - Number Systems

Number Systems - Introduction
Data Representations
Different Types of Number Systems

2.3.1 Decimal Number System

2.3.2  Binary Number System

2.3.3  Octal Number System

2.34  Hexadecimal Number System

Number System Conversions

2.4.1  Decimal to Binary Conversion

2.4.2 — Decimal to Octal Conversion

2.43  Decimal to Hexadecimal
Conversion

2.4.4  Conversion of fractional Decimal
to Binary ra

2.4.5 Binary to Decimal Conversion

2.4.6  Binary to Octal Conversion

2.4.7. Binary to Hexadecimal
Conversion

2.4.8 Conversion of fractional Binary
to Decimal equivalent

2.4.9. Octal to Decimal Conversion

2.4.10 Octal to Binary Conversion

2.4.11 Hexadecimal to Decimal
Conversion

2.4.12 Hexadecimal to Binary
Conversion

Binary Representation for Signed
Numbers

2.5.1  Signed Magnitude representation
2.5.2  1’s Complement representation
2.5.3  2’s Complement representation
Binary Arithmetic

2.6.1 Binary Addition

2.6.2  Binary Subtraction

CHAPTER SNAPSHOT

x 2.7

Representing Characters in Memory

2.7.1  Binary Coded Decimal (BCD)

2.7.2  American Standard Code
for Information Interchange
(ASCII)

2.7.3  Extended Binary Coded
Decimal Interchange Code
(EBCDIC)

2.7.4  Indian Standard Code for
Information Interchange (ISCII)

2.7.5  Unicode

Part II - Boolean Algebra

X 2.8

Boolean Algebra - Introduction

2.8.1 Binary valued quantities
2.8.2  Logical Operations
2.8.3  Truth Table

2.8.4  AND operator
2.8.5  OR operator

2.8.6  NOT operator
2.8.7 NAND operator
2.8.8  NOR operator
Basic Logic Gates

2.9.1 AND Gate

2.9.2  OR Gate

2.9.3 NOT Gate

294 NOR Gate

2.9.5 Bubbled AND Gate
2.9.6 NAND Gate

2.9.7 Bubbled OR Gate
2.9.8 XOR Gate

299 XNOR Gate

J

[19]
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EVALUATION

SECTION - A

CHOOSE THE CORRECT ANSWER:

1.

Which refers to the number of bits processed by a
computer’s CPU?

(a) Byte
(¢c) Word length

(b) Nibble
(d) Bit
[Ans. (¢) Word length]

How many bytes does 1 KiloByte contain?

(a) 1000 (b) 8

(c) 4 (d) 1024 [Ans. (d) 1024]

Expansion for ASCII

(a) American School Code for Information
Interchange

(b) American Standard Code for Information
Interchange

(c) All Standard Code for Information Interchange

(d) American Society Code| for Information
Interchange
[Ans. (b) American Standard Code for

Information.Interchange]

r 4§ o ‘T
2750 is referred as
(a) Kilo
(c) Peta

(b) Tera

(d) Zetta
[Ans. (c) Peta]

How many characters can be handled in Binary
Coded Decimal System?

(a) 64 (b) 255

(c) 256 (d) 128 [Ans. (a) 64]
For 1101, the equalent Hexadecimal equivalent
is?

(a) F (b) E

(c) D (d) B [Ans. (¢) D]

What is the 1’s complement of 00100110?
(a) 00100110 (b) 11011001

(c) 11010001 (d) 00101001
[Ans. (b) 11011001]

Which amongst this is not an Octal number?
[Sep. 2020]

(D) 123
[Ans. (c) 876]

(A)645  (B) 234 (C) 876
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SEcCTION - B

VERY SHORT ANSWERS

1.

Ans.

Ans.

Ans.

Ans.

Ans.

What is data?

The term data comes from the word datum, which
means a raw fact. The data is a fact about people,
places or some objects.

Write the 1’s complement procedure.
Step 1: Convert given Decimal number into Binary

Step 2: Check if the binary number contains § bits,
if less add 0 at the left most bit, to make it
as 8 bits.

Step 3: Invert all bits (i.e. Change 1 as 0 and 0 as 1).

Convert (46),, into Binary number.

N

2 |46

2 [23%_0
11
2 [s7 —h
arfam? |
21 -0

Answer - 46, =(101110),

We cannot find 1’s complement for (28),,. State

reason. [QY. 2019]

(28),, 1s positive number. 1’s Complement represent
signed numbers (Negative numbers) only. So, (28),,

cannot find 1’s complement.

List the encoding systems that represents

characters in memory. [EMT 2018]

(i) BCD - Binary Coded Decimal.
(ii) EBCDIC — Extended Binary Coded Decimal

Interchange Code.

ASCII — American Standard Code for
Information Interchange.

Unicode.

ISCII - Indian Standard Code for Information
Interchange.

(iii)

(iv)
)
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SEcTION - D
EXPLAIN IN DETAIL

1. a) Write the procedure to convert fractional
Decimal to Binary
b) Convert (98.46),, to Binary

[FMT 2018 ; Sep.2020]
The method of repeated multiplication by
2 has to be used to convert such kind of
decimal fractions. The steps involved in the
method of repeated multiplication by 2:

Ans. a)

Step 1: Multiply the decimal fraction by 2 and note
the integer part. The integer part is either
Oorl.

Step 2: Discard the integer part of the previous
product. Multiply the fractional part of the
previous product by 2. Repeat Step 1 until
the same fraction repeats or terminates (0).

Step 3: Theresultinginteger part formsasequence of
0Os and 1s_that become the binary equivalent
of decimal fraction.

Step 4: The final answer is to be written from first
integer part obtained till the last integer part

obtained.
b) 98.46,,
1. Integer part
2 98
2 ?70
2 [24 -1
2 ?—0
2 6_—0
2 [3 ~o
1 -1

2. Fractional part

046 x2=0.92=0

092 x2=1.84=1

0.84 x2=1.68=1

0.68 x2=1.36=1

0.36 x2=0.72=0

0.72 x2=144=1

98.46,,= (1100010.011101....),

order@surabooks.com

2. Find 1I’s Complement and 2’s Complement for the
following Decimal number. a)-98 b)-135

Ans. a) -98

2 |98
2 E—O
2 (24 —1
2 [12 -0
216 -0
2 [3 -0
T 1 98,,= 1100010
8 bit format of 98 =01100010
1's complement =10011101
Add 1 bit = +1
2's complement = 10011110
b) -135
2 135
b [ 671
2 f83 -1
2 7— 1
2 I8 o
2[4 o0
2 (2 ~o0
1T -0 135,=10000111
1's complement =01111000
Add 1 bit = +1
2's complement — 01111001
3. a)Add 1101010,+101101, [Sep. 2020]
b) Subtract 1101011, - 111010,
Ans.a) 1101010,+101101,
1101010
+101101
10010111
=10010111,
b) 1101011,- 111010, [HE. 2018]
1101011
— 111010
110001
= 110001,
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i WORKSHOP .
1. TIdentify the number system for the following 1920,,= 74
numbers.
8 11920
Ans. |S.No NUMBER NUMBER SYSTEM
X 8 1240-0
1 (1010) Decimal Number
’ 10 system 8 130 -0
Binary Number 3 -6
2. (1010), System
5 (959) Hexadecimal 1920 = 36008 [Mar. 2019]
' 16 Number System
16| 1920
Octal Number
4 [ (750) System 16/ 120 - 0
Decimal Number 7 -8
5. (926),, System
=1920,,= 780,
2. State whether the following numbers are valid or
not. If invalid, give reason. 2) 255, [Mar. 2019]
Ans. YES/| REASON (IF
S.No STATEMENT NO INVALID) N
1. 786 is an Octal In. octal —
number number, the ¥ 41271
No | | allowable digits B
is between 0 3 63_ 1
and 7 2° |3 -1
B iz A TR
- - 217 -1 10 2
3. Radix of Octal No Radix of octal e
number is 7 number is 8 213 -1
3. Convert the following Decimal numbers to its 2 1 -1
equivalent Binary, Octal, Hexadecimal.
1) 1920 2)255 3)126 23510 = 7
Ans. 1) 1920,,=7?, 255
2 11920 31_7
2 1960 -0 3 _7
2 1480-0
2 [240-0
> (1200 255,,= 377,
2 {60 -0 255,,= 76
2130 -0
I 16] 255
2 |15 -0 —
7 —1 — 15 —F
213 -1 255,,= FF ,

I -1

1920,, = 11110000000,
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24
3) 126,

2 |126

2 [63 —0

2 [31 -1

2 [15 —1 126,,= 1111110,

2 [7 -1

2 (3 -1
11

126,

8 | 126

8 [15-6
1-7

126,, = 176,

126,,= 7,

16| 126
7-14

126

4. Convert the given Binary number into its

equivalent Decimal, Octal and Hexadecimal
number.

1) 101110101 2) 1011010 3) 101011111
Ans.1) 101110101
Decimal Equivalent :

= 1 x 28+ 0227+ 1 x 2541 x 29+ 1 x 2% +
027 + 1 x 22+ 02T+ 1 x 20

256 +64 +32+16+4+1 =373,

Octal Equivalent :
101 110 101

Hexadecimal Equivalent :

10 1110 101
VYo
1 7 5

75,6 3 10110101, = 373, = 565, = 175,

order@surabooks.com

2)

3)

1011010,
Decimal Equivalent :

= 1% 204+ 027+ 1 x 281 x 23 + 027+ 1 x
21+ =27

64 +16+8+2=90,,
Octal Equivalent :

Hexadecimal Equivalent :

101 1010

16

1011010, = 90, = 132, = 5A

101011111

Decimal Equivalent.:

= 1 x28 4+ 027+ 1 x 264075+ 1 x 24+ 1
x4+ 1x22+1x21+1x20

=256 +64+16+8+4+2+1=351,

Octal Equivalent :

TTT
5 3 7
= 537,
Hexadecimal Equivalent :

=70 101 1111
vy
1 5 15
vy
= 15F,,

101011111, =351, = 537, = 15F,,

Ph:9600175757 | 8124301000

Kindly send me your answer keys to our email id - padasalai.net@gmail.com


https://www.padasalai.net/
https://www.padasalai.net/

This is Oniy ¥ongaéjr?1S€fglfl(\)lFtFull Book Order Online or Availablevg\WIFLBésaI\E(HR%IBookstores

36

Sura’s m X[ Std - Computer Science m» Unit I ms Chapter 2

ADDITIONAL QUESTIONS AND ANSWERS

CHOOSE THE CORRECT ANSWER 1 MARK

10.

CHoose THE CORRECT OPTIONS FOR THE
BELOW QUESTIONS.

How the information entered in a computer?

(a) Knowledge (b) data

(c) ASCII Value (d) BCD [Ans. (b) data]

Which establishment done convention using
groups of 8 bits as a basic unit of storage medium?

(a) Apple (b) Microsoft
(c) IBM (d) DELL[Ans. (c) IBM]

Who coined the term byte?
(a) Charles Babbage (b) John von newmann

(c) Werner Buchholz (d) Herman Hollerith
[Ans. (¢) Werner Buchholz]

How many standard number system are there to
use?

(a) 2 (b) 4

) 8 ) 16

[Ans. (b).4]
Which of the following is not a standard number
system?
(a) Pentagon
(c) Decimal

(b) Hexadecimal
(d)"Binary
[Ans. (a) Pentagon]

— =

What are the two symbols used in Binary number
system?

(@) 0,1 (b) +,—

(c) 2,4 (d) 2% 2" [Ans. (a)0,1]

How many parameters can be considered to know
the magnitude of the number?
(a) 2 (b) 4 (c) 3 (d) 5

[Ans. (¢) 3]
Which is used to measure the number of bits in
each word?
(a) Word length

(c) Size

(b) length
(d) word size
[Ans. (a) Word length]

How many ways are there to represent signed
binary number?

(a) 2 (b) 4 () 1

(d) 6

[Ans. (¢) 1]
In binary numbers, the signed negative number
has a prefix?
(@) - (b) 0

© 1 ) 2

[Ans. (¢) 1]

order@surabooks.com

1

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

How many unique symbols in Octal number
system?
(a) 4

(b) 16 () 2

(d) 8

[Ans. (d) 8]
How many procedures are there to convert from
decimal to binary?

(@) 2 (b) 4 (c) 8

(d) 3

[Ans. (a) 2]
How many common coding schemes are used to
represent a character?
() 2 (b) 3

(c) 4 (d 5

[Ans. (c) 4]

How many coding schemes are used to represent
character in India?
(a) 2 (b) 3 (c) 4 (d) 5

[Ans. (a) 2]
Which complement performs the logical negation
on each individual bit?
(a) .Signed
(c) 2's

(b) Unsigned
(d) 1's

[Ans. (b) Unsigned]
Which of the following is not a common coding
schemes to represent a character?
(a) BCD (b) Unicode
(c) ASCII Code (d) Byte code

[Ans. (d) Byte code]

Which of the following programs uses ASCII
code?
(a) only C
(c) both C, C++

(b) only C++
(d) Java
[Ans. (¢) both C, C++]
Which of the programs used Unicode?
(@) C (b) C++
(c) Java (d) None of these
[Ans. (¢) Java]

Which of the following is the idea behind positional
numbering systems?

(a) Absolute Value (b) Place Volume

(c) Radix (d) All of these

[Ans. (c) Radix]
Which is an elementary building block of the
digital circuit?
(a) Gate (b) Digital gate

(c) Logic gate (d) Physical gate

[Ans. (¢) Logic gate]
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21.

22.

23.

24.

25.

Which one of the following are fundamental logic

gates?

(a) NAND, NOR, NOT (b) AND, OR, NOT

(c) NAND, XOR, XNOR(d) AND, XOR, NOT
[Ans. (b) AND, OR, NOT]

Which one of the following are called universal

gates?

(a) AND, OR, NOT

(c) NAND and NOR

(b) XOR AND XNOR

(d) NAND and AND
[Ans. (¢) NAND and NOR]

Which digit is not allowed in hexadecimal number
system?

(@) G (b) B (c) E (d D
[Ans. (a) G]
Which coding scheme is used to LCD?

(a) Unicode (b) ASCII

(c) EBCDIC (d) BCD [Ans. (d) BCD]

How many parameters are considered to find the
magnitude of a number?

(a) 3 (b) 4

(c) 2 (d) 5

[Ans. (a) 3]

—_— e =

Il. MarcH List | witH LisT 1l AND SELECT THE

Correct ANSWER UsING THE CODES GIVEN

BELOW.
1. List I List IT
(1) | Binary Number 1 |Base 16
System
(i1) | Hexa Decimal 2 | Base 8
Number System
(ii1) | Decimal 3 |Base 2
Number System
(iv) [ Octal Number 4 [ Base 10
System
Codes:
@ ) () (1)
(4 1 3 2
b1 3 2 4
(©) 3 1 4 2
@4 3 1 2

[Ans. (¢) (i)-3, (ii)-1, (iii)-4, (iv)-2]
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2. List I List IT
(i) |I0to9,Ao0F 1 | Binary
(1) |0, 1 2 | Hexadecimal
(111) [0 to 9 3 [ Octal
(iv) |0to 7 4 | Decimal
Codes:
@ (@) i) (1)
(a) 4 1 3 2
(b) 1 3 2 4
(c) 3 4 1 2
(d) 4 3 1 2
[Ans. (¢) (i)-3, (ii)-4, (iii)-1, (iv)-2]
I1l. CHoose THE Correct OpTiON AND FiLL IN
THE BLANKS.
1. Data means .......c..... .
(a) aset of values (b) a set of information
(c) asetof records (d) aset of files
[Ans. (a) a set of values]
2.. The singular form of data is ............. .
(a) Record (b) File
(c¢) Datum (d) Values
[Ans. (¢) Datum]
3.7 "75% of Men likes cricket" is ............. .
(a) Information (b) data
(c) knowledge (d) Record
[Ans. (c) knowledge]
4. The processed data is called ............. .
(a) Information (b) Knowledge
(c) datum (d) files
[Ans. (a) Information]
5. In a computer, a data is converted into ............... .
(a) ASCII form (b) BCD form
(¢) Binary form (d) Octal form
[Ans. (¢) Binary form]
6. The most basic unit of information in a digital
computer is called a ................... .
(a) word (b) data
(c) nibble (d) bit [Ans. (d) bit]
7. Expansion of BIT is ............... .

(a) BASIC DIGITS (b) BINARY DIGIT
(c) BINARY INFORMATION TECHNOLOGY

(d) BASE DIGIT [Ans. (b) BINARY DIGIT]
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N

3.1.
3.2.
3.3.

34.

3.5.

Introduction

Basics of Microprocessors

Data Communication between CPU and

memory

Types of Microprocessors

3.4.1. Classification of Microprocessors
Based on the Data Width™ ~—

3.4.2. Classification of Microprocessors

Based on Instruction set

Memory Devices

3.5.1. Random Access Memory(RAM)

CHAPTER SNAPSHOT

3.5.2. Types of RAM
3.5.3. Read Only Memory (ROM)
3.5.4. Cache Memory

*  3.6. ' Secondary Storage Devices
3.6.1. Hard Disks
3.6.2. Compact Disc (CD)
3.6.3. Digital Versatile Disc (DVD)
3.6.4. Flash Memory Devices
3.6.5. Blu-Ray Disc

* 3.7. Ports and Interfaces

/
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EVALUATION

SECTION - A

CHOOSE THE CORRECT ANSWER

1.

Which of the following is said to be the brain of a
computer?

(a) Input devices
(c) Memory device

(b) Output devices

(d) Microprocessor
[Ans. (d) Microprocessor|

Which of the following is not the part of a
microprocessor unit?

(a) ALU
(¢) Cache memory

(b) Control unit
(d) register
[Ans. (¢) Cache memory]

How many bits constitute a word?
(a) 8 (b) 16 (c) 32
(d) determined by the processor used.
[Ans. (d) determined by the processor used]

Which of the following deyice identifies the
location when address is placed in the memory
address register?

(a) locator
(c) decoder

(b)..encoder. —
(d) multiplexer
[Ans. (c) decoder]

Which of the following is a CISC processor?
[QY. 2018; Sep. 2021]
(b) AMD K6

(d) Pentium IV
[Ans. (¢) Pentium III]

(a) Intel P6
(c) Pentium III

Which is the fastest memory?
(a) Hard disk
(¢) Cache memory

[EMT 2018]
(b) Main memory
(d) Blue-Ray disc
[Ans. (¢) Cache memory]

How many memory locations are identified by a
processor with 8 bits address bus at a time?

(a) 28 (b) 1024
(c) 256 (d) 8000

What is the capacity of 12cm diameter DVD with
single sided and single layer?

(a) 4.7 GB (b) 5.5GB
(c) 7.8 GB (d) 2.2 GB
[Ans. (a) 4.7 GB]

[Ans. (c) 256]

order@surabooks.com

9.

10.

‘What is the smallest size of data represented in a CD?
(a) blocks

(c) pits

(b) sectors
(d) tracks [Ans. (c) pits]

Display devices are connected to the computer
through

(a) USB port
(b) Ps/2 port
(c) SCSI port

(d) VGA connector [Ans. (d) VGA connector]

SEcTION - B

VERY SHORT ANSWERS

1.

Ans.

Ans.

Ans.

Ans.

Ans.

What are the parameters which influence the
characteristics of a microprocessor?

A Microprocessor’s performance depends on the
following characteristics:

(i) Clock speed

(i) Instruction set

(iii) Word size

What is an instruction?

A command which is given to a computer to perform
an operation on data is called an instruction.

What is a program counter? [Mar. 2019]

The Program Counter (PC) is a special register in
the CPU which always keeps the address of the next
instruction to be executed.

What is HDMI?

High-Definition Multimedia Interface is an audio/

[FMT 2018; HY. 2019 ; Sep. 2020]

video interface which transfers the uncompressed
video and audio data from a video controller, to a
compatible computer monitor, LCD projector, digital
television etc.

Which source is used to erase the content of a
EPROM?

Ultra-violet-rays is used to erase the content of a
EPROM.
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1.

Ans.

SECTION - C
SHORT ANSWERS

Differentiate Computer Organization from

Computer Architecture.

(i) Computer Organization deals with the
hardware components that are transparent to the
programmer.

(ii) Computer architecture deals with the
engineering  considerations involved in

Ans.

Ans.

Ans.

designing a computer.
Classify the microprocessor based on the size of
the data.
Microprocessors The

microprocessors can be classified as follows based

can process instructions.

on the size of the data.

(i) 8-bit microprocessor
(ii) 16-bit microprocessor
(iii) 32-bit microprocessor
(iv) 64-bit microprocessor

Write down the classifications of microprocessors

based on the instruction set.

The two types of microprocessors wich are based on
their instruction sets. T .
(i) Reduced Instruction Set Computers (RISC)

(ii) Complex Instruction Set Computers (CISC)
Differentiate PROM and EPROM.

PROM EPROM
(i) | Programmable Erasable
Read only Programmable Read
memory. only memory.
(ii) | It is also a non- It is also a nono-

volatile memory volatile memory

on which data can | and a special type of

be written only memory.
once.
(iii) | PROM burner is EPROM serves as
used to write data | a PROM, but the
to a PROM chip. | content can be erased

using ultraviolet rays

order@surabooks.com

Ans.

Ans.

Ans.

Write down the interfaces and ports available in a
computer. [HY. 2019 ; Sep. 2020]

(i) Serial Port

(ii) Parallel Port

(iii) USB 3.0

(iv) VGA Connector

(v) Audio Plugs

(vi) PS/2 Port

(vii) SCSI Port

(viii) High Definition Multimedia Interface(HDMI).

Differentiate CD and DVD.
[EMT 2018; June 2019; Mar. 2020]

CD DVD

(i) | Expansion is Expansion is Digital
Compact-Disk Versatile Disc.

(ii) | A standard CD can | A standard DVD can
store about 700 MB | hold 4.7 GB of data.
of Data.

(iii) | €D players cannot | DVD players can play
play DVDs. CDs.

(iv) [ It stores upto 80 It can range from 4.7
min of audio. GB to 17.08 GB.

How will you differentiate a flash memory and an

EEPROM?

Flash memory devices:

(i) Flash memory is an electronic (solid-state) non-

volatile computer storage medium that can be

electrically erased and reprogrammed.

(ii) Flash memories can be used in personal

computers, Personal Digital Assistants (PDA),

digital audio players, digital cameras and

mobile phones.

(iii) Flash memory offers fast access times. The time

taken to read or write a character in memory is

called access time.

(iv) Examples for Flash memories are pen drives,
memory cards etc.

EEPROM:

(i) Electrically Erasable Programmable Read Only

Memory can be erased by exposing it to an

electrical charge.

(i) EEPROM is non-volatile.

(iii) EEPROM is slower in performance.
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SEcTION - D

EXPLAIN IN DETAIL

1.

Explain the characteristics of a microprocessor.
[FMT; HY. 2018; June 2019; HY. 2019]

Ans. A Microprocessor’s performance depends on the

2.

following characteristics:

(i) Clock speed

(ii) Instruction set

(iii) Word size

(i) Clock Speed [Govt. MQP-2018; QY. 2019]
Every microprocessor has an internal clock
that regulates the speed at which it executes
instructions. The speed at which the
microprocessor executes instructions is called
clock speed. Clock speed is measured in MHz
(Mega Hertz) or in GHz (Giga Hertz).

(ii) Instruction set : A command which is
given to a computer to perform an operation
on data is called an instruction. Basic set of
machine level instructions that a microprocessor
is designed to-execute is-called as an instruction
set. This instruction set carries out the following
types of operations:

Data transfer

Arithmetic operations —ar

Control flow
Input/output.

(iii) Word Size : [Govt. MQP-2018]
The number of bits that can be processed by a
processor in a single instruction is called its word
size. Word size determines the amount of RAM
that can be accessed by a microprocessor at
one time and the total number of pins on the
microprocessor.  Total number of input and
output pins in turn determines the architecture
of the microprocessor.

How the read and write operations are performed

by a processor? Explain.

1.
2.
3. Logical operations
4.
5.

Ans. (i) The Central Processing Unit(CPU) has a Memory

Data Register (MDR) and a Memory Address
Register (MAR).

(ii) The Memory Data Register (MDR) keeps the
data which is transferred between the Memory
and the CPU. The Program Counter (PC) is
a special register in the CPU which always
keeps the address of the next instruction to be
executed.

order@surabooks.com

(iii) A bus is a collection of wires used for

communication between the internal

components of a computer.

(iv) The address bus is used to point a memory
location. A decoder, a digital circuit is used to
point to the specific memory location where the
word can be located.

(v) The read operation fetches data from memory
and transfers to MDR. A single control line
performs two operations like read write using
lor 0.

(vi) Also, the write operation transfers data from the
MDR to memory.

Control Unit

CPU R/W
MDR

Bus Connectivity between CPU and Memory

(vii) The word in the RAM has the same size (no. of
bits) as the Memory Data Register (MDR).

(viii) The data bus has eight parallel wires to transfer
data either from MDR to word or word to MDR
based on the control(Read or write).

MDR Memory Word
[CITITTIT] [Tt Tolol 1o t]o]

Before the read operation

(ix) This control line is labeled as R/W, which
becomes 1 means READ operation and 0 means
WRITE operation. The content of MDR and the
Word before the READ operation. Also figure

shows the content of MDR and the Word after
the READ operation.
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LONG ANSWERS 5 MARKS

1. Explain the classification of Microprocessor based
on Instruction set?

Ans. (i) The size of the instruction set is another important
consideration while categorizing microprocessors.
Initially, microprocessors had very small
instruction sets because complex hardware was
expensive as well as difficult to build.

(ii) As technology had developed to overcome these
issues, more and more complex instructions
were added to increase the functionality of
MIiCroprocessors.

Reduced Instruction Set Computers (RISC):
RISC stands for Reduced Instruction Set
Computers. They have a small set of highly
optimized instructions. Complex instructions
are also implemented using simple instructions
thus reducing the size of the instruction set.

(iif)

Examples of RISC processors are Pentium 1V,
Intel P6, AMD K6 and K7.

Complex Instruction | Set Computers
(CISC): CISC stands for Complex Instruction
Set Computers. They support hundreds of
instructions. Computers_supporting CISC can
accomplish a wide variety of tasks, making
them ideal for personal computers.

(iv)

Examples of CISC processors are Intel 386 &
486, Pentium, Pentium II and III, and Motorola

68000.
2. Define the following.
(i) Bus (ii) Data bus

(iii) Address bus (iv) Control Bus

Ans. (i) Bus : A bus is a collection of wires used
for communication between the internal
components of a computer.

(i) Data bus : Data bus is a collection of wires to
carry data in bits. A data bus is used to transfer
data between the memory and the CPU. The
data bus is bidirectional.

Address bus : Address bus is a collection of
wires to carry data in bits. The address bus is
used to point a memory location. The address

(iif)

bus is unidirectional.

(iv)

Control bus : Control bus is a control line,
collection of wires to control the operation
functions. The control bus controls both read
and write operations.

3. Explain any two secondary storage devices.
Ans. Hard disk :
(i) Hard disk is a magnetic disk on which you
can store data. The hard disk has the stacked

arrangement of disks accessed by a pair of
heads for each of the disks.

(i) The hard disks come with a single or double
sided disk.

Compact;Disk (CD) :

(i) ACD or CD-ROM is made from 1.2 millimeters
thick, polycarbonate plastic material. A thin
layer of aluminum or gold is applied to the
surface.

(i) CD data is represented as tiny indentations
known as "pits", encoded in a spiral track
moulded into the top of the polycarbonate layer.
The areas between pits are known as "lands".

(iii) A motor within the CD player rotates the disk.

The capacity of an ordinary CD- ROM is
700MB.

PA QA gk g

order@surabooks.com

Ph:9600175757 | 8124301000

Kindly send me your answer keys to our email id - padasalai.net@gmail.com


https://www.padasalai.net/
https://www.padasalai.net/

This is Oniy ¥ongaéjr?1s|§fglfl(\)lretFull Book Order Online or AvailableWIFLBéSal.EJfﬁsﬁIBookstores

|
méla THEORETICAL CONCEPTS OF OPERATING SYSTEM

CHAPTER SNAPSHOT

4L :nltrlodu;tion tofSSOf;vt::’lre 4.4.2. Memory Management
Ll Lypes ob Software 4.4.3. Process Management
* 4.2.  Introduction to Operating System (OS) 4.4.4. Security Management
* 4.3. Types of Operating System 4.4.5. Fault Tolerance
4.3.1. :infle User Operating 4.4.6. File Management
ystems . .
4.4.7. Multi-Processing
4.3.2. Multi- (0) ti
HHuser Uperating 4.4.8. Time-sharing
Systems 4.4.9. Distributed O ti
* 4.4. Key features of the Operating G istributed Dperating
Systems
System 4.5 Prominent O ting Syst
K 4.4.1. User Interface (UI) ~\ rominent Lperating Systems j
) EVALUATION _
SECTION.~A. 4. . Which.of the following OS is a Commercially
licensed Operating system?
CHOOSE THE CORRECT ANSWER (a) Windows (b) UBUNTU
. (c) FEDORA (d) REDHAT
1. Operating system is a A Wind
(a) Application Software (b) Hardware [Ans. (2) Windows]
(c) System Software (d) Component 5.  Which of the following Operating systems support
[Ans. (c) System Software] Mobile Devices? [June 2019] ; [Sep. 2020]
2. Identify the usage of Operating Systems (a) Windows 7 (b) Linux
(a) Easy interaction between the human and (c) BOSS (d) i0OS  |Ans. (d) iOS]
computer .
(b) Controlling Input & Output Devices 6. fl)leli\./{anagement manag(e]:) Fold
(c) Managing use of main memory a 1_ ©s oaers
(d) All the above [Ans. (d) All the above] (c) Directory systems (dlA”(th)e :bOVCA
[Ans. (d) All the Above]
3. Which of the following is not a function of an
Operating System? 7. Interactiv.e Operating System provides
(a) Process Management (a) Graphlc‘:s I.Jser'Interface (GUD
(b) Memory Management (b) Data Plstrlbutlon
(c) Security management (©) Securlt.y Managem.ent
(d) Complier Environment (d) Real Time Processing
[Ans. (d) Complier Environment] [Ans. (a) Graphics User Interface (GUI)]
[67]
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8. An example for single task operating system is
(a) Linux (b) Windows
(c) MS-DOS (d) Unix
[Ans. (c) MS-DOS]
9. The File management system used by Linux is
(a) ext2 (b) NTFS (c) FAT (d) NFTS
[Ans. (a) ext2]
SECTION - B

VERY SHORT ANSWERS

1. List out any two uses of Operating System.
Ans. (i) To ensure that a computer can be used to extract
what the user wants it do.
(ii) Easy interaction between the users and computers.

2. What is multi-user Operating system?

Ans. Multi-user Operating Systems :

M

[Mar. 2019]
It is used in computers and laptops that allow
same data and applications to be accessed by
multiple users-at the same time.

(ii) The users can also communicate with each
other. Windows, Linux and UNIX are examples
for multi-user Operating System.

3. Whatis a GUI?
Ans.

[ — HT
[Govt. MQP-2018; June 2019]

The GUI is a window based system with a pointing
device to direct 1I/O, choose from menus, make
selections and a keyboard to enter text. Its vibrant
colours attract the user very easily.

4. What are the security management features
available in Operating System?
[HY. 2018 ; Sep. 2020]

Ans. The Operating System provides three levels of
securities to the user end. They are

(i) File access level

(ii) System level

(iii) Network level.

5. What is multi-processing?

Ans. Multi-processing is a one of the features of Operating
System. It has two or more processors for a single
running process (job). Processing takes place in

parallel is known as parallel processing.
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6. What are the different Operating Systems used in

computer? [Sep. 2021]
Ans. The different types of operating system used in the
computer:

(i) Single User and Single Task Operating Systems
(ii) Multi User Operating Systems

(iii) Multi Processing Operating Systems

(iv) Distributed Operating Systems

(v) Prominent Operating Systems
SECTION - C

SHORT ANSWERS

1. What are the advantages and disadvantages of
Time-sharing features? [QY. 2018]

Ans. Time - Sharing Operating System
Advantages Disadvantages
Provides the Problem of reliability.

advantage of quick
response.

Avoids duplication of | Question of security and

software. integrity of uses programs
and data.

Reduces CPU idle Problem of data

time. communication.

2. List out the key features of Operating system

Ans. The various key features are given below
(i) User Interface

(ii) File Management

(iii) Memory Management

(iv) Fault Tolerance

(v) Process Management

(vi) Security Management.

3. Write a note on Multiprocessing.

Ans. (i) Multi-processing is a one of the features of
Operating System.
(ii) It has two or more processors for a single

running process (job).

(iii) Processing takes place in parallel is known as
parallel processing.

(iv) Since the execution takes place in parallel, this
feature is used for high speed execution which
increases the power of computing.
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ADDITIONAL QUESTIONS AND ANSWERS

CHOOSE THE CORRECT ANSWERS 1 MARK

CHoose THE CORRECT OPTIONS FOR THE
BELOW QUESTIONS.

Which of the following acts as an interface
between a user and a computer?
(a) Input device (b) Output device
(c) Operating system (d) Bus
[Ans. (c) Operating system]

Which one of the following is not a function of an
operating system?
(a) Program Management
(b) Process Management
(c) Device Management
(d) Memory Management
[Ans. (a) Program Management]

Whichis used to perform any computer operation?
(a) Application software

(b) Hardware

(c) Operating system

(d) File Management

[Ans..(c).Operating system]} |

Which of the following operating systems not
used in laptops?

(a) Windows (b) Linux
(c) 10S (d) Unix
Which of the following operating system are not
in mobile phones?
(a) Symbian

(c) Apple iOS

[Ans. (¢) i0OS]

(b) Linux
(d) Google Android

[Ans. (b) Linux]
Which of the following is a concept of having more
than one operating system on single PC?
(a) Multiuser (b) Multi tasking
(c) Multiprocessor (d) Virtual

[Ans. (d) Virtual]

Which of the following is a single user Operating
system?
(a) MS-DOS
(c) Linux

(b) Unix
(d) Windows
[Ans. (a) MS-DOS]
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8.

10.

11.

12.

13.

14.

15.

On which operating system more than one tasks
executed concurrently?

(a) Single-user
(b) Time sharing
(c) Multi-user
(d) Multiprocessing
[Ans. (b) Time sharing]

Which scheduling technique employed by time
sharing OS?

(a) Spooling (b) LIFO
(c) FIFO (d) Round Robin
[Ans. (d) Round Robin]

Which of the following is not true about
Timesharing OS?
(a) Provides the advantage of quick response
(b) Promotes duplication of software
(¢) Reduces CPU idle time
(d) Problem of reliability
[Ans. (b) Promotes duplication of software]

In which operating system, given tasks done
within a fixed timeline?
(a) Real time

(c) Multiprocessor

(b) Multi-tasking
(d) Online
[Ans. (a) Real time]

Which operating system is used to access shared
data and files any machine around the world?
(a) Real time (b) Multiuser
(c) Multiprocessor (d) Distributed
[Ans. (d) Distributed]

In which operating system the user can exchange
the data which each other in real time?
(a) Distributed (b) Real time
(c) Time sharing (d) Multi-user
[Ans. (a) Distributed]

Which operating system provides GUI?
(a) Distributed (b) Real time
(c) Interactive (d) Multi-User
[Ans. (¢) Interactive]

How many functions are there in OS?
(a) 4 (b) 5 (©) 3 (d) 2
[Ans. (b) 5]
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EVALUATION

SECTION - A
CHOOSE THE CORRECT ANSWER

1. From the options given below, choose the
operations managed by the operating system.
(a) Memory
(b) Processes
(c) Disks and I/O devices
(d) all of the above [Ans. (d) all of the above]

2. Which is the default folder for many Windows
Applications to save your file?

(a) My Document

(b) My Pictures

(c) Documents and Settings

(d) My Computer [Ans. (a) My Document]

3. Under which of the following OS, the option
Shift + Delete — permanently deletes a file or

folder?
(a) Windows 7 (b) MS-DOS
(¢) Linux (d) Android OS

[Ans. (a) Wind.()_w§‘_7_]_
4. What is the meaning of "Hibernate" in Windows
XP/Windows 7?
(a) Restart the Computer in safe mode
(b) Restart the Computer in hibernate mode

(c) Shutdown the Computer terminating all the
running applications

(d) Shutdown the Computer without closing the
running applications

[Ans. (d) Shutdown the Computer without closing

the running applications]

5. The shortcut key used to rename a file in windows

(a) F2 (b) F4

(c) F5 (d) F6 [Ans. (a) F2]

SEcTION - B
VERY SHORT ANSWERS

1.  What is known as Multitasking? [QY. 2018]

Ans. Microsoft windows is one of the most popular
graphical user Interface. Multiple applications can
execute simultaneously in windows, and this is
known as 'Multitasking'.
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2. What are called standard icons?

Ans. The icons which are available on desktop by default
while installing Windows OS are called standard
icons. The standard icons available in all Windows
OS are My Computer, Documents and Recycle Bin.

3. Differentiate Files and Folders.

Ans. Files Folders

File is the collection of | Folder is a collections of
records. files.

Create a folders :
Right click — New —
folder — ok

Create a file :

Start — All Programs
— select application
— ok

4. Differentiate Save and save As option. [QY. 2019]

Ans. "Save" option save a document in first time. "Save
As" option save an already saved the document with
a new name and also create a copy of already saved
document with a new name obviously.

5. How willyou Rename a File? [Sep. 2021]

Ans. There are number of ways to rename files or folders.

You can rename using the File menu, left mouse
button or right mouse button.

SEcTION - C
SHORT ANSWERS

1. What are the functions of Windows Operating

system? [HY. 2019]
Ans. Some of the functions of Windows Operating System

are:

(i) Access applications (programs) on the

computer (word processing, games, spread
sheets, calculators and so on).

(i) Load any new program on the computer.

(iii) Manage hardware such as printers, scanners,
mouse, digital cameras etc.,

(iv) File management activities (For example creating,

modifying, saving, deleting files and folders).

(v) Change computer settings such as colour
scheme, screen savers and the resolution of
monitor.
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2.

Ans.

Ans.

Ans.

Ans.

Write a note on Recycle bin. [QY 2018, 2019; Mar.2020]
Recycle bin is a special folder to keep the files or folders deleted by the user, which means you still have an
opportunity to recover them. The user cannot access the files or folders available in the Recycle bin without
restoring it. To restore file or folder from the Recycle Bin

(i) Open Recycle bin.

(i) Right click on a file or folder to be restored and select Restore option from the pop-up menu.

(iii) To restore multiple files or folders, select Restore all items.

(iv) To delete all files in the Recycle bin, select Empty the Recycle Bin.

Write a note on the elements of a window.
Elements of a window :

(i) Title Bar : The title bar will display the name of the application and the name of the document opened. It will
also contain minimize, maximize and close button.

(ii) Menu Bar : The menu bar is seen under the title bar. Menus in the menu bar can be accessed by pressing Alt
key and the letter that appears underlined in the menu title. Additionally, pressing Alt or F10 brings the focus
on the first menu of the menu bar.

(iii) The Workspace : The workspace is the area in the document window to enter or type the text of your
document.

(iv) Scroll bars : The scroll bars are used to scroll the workspace horizontally or vertically

(v) Corners and borders :The corners and borders of the window helps to drag and resize the windows. The
mouse pointer changes to a double headed arrow when positioned over a border or a corner. Drag the border
or corner in the direction indicated by the double headed arrow to,the desired size. The window can be resized
by dragging the corners diagonally across the screen.

Write the two ways to create a new folder.

There are two ways in which you can create a new folder:

Method I: 70 4

Step 1 : Open Computer Icon.

Step 2 : Open any drive where you want to create a new folder. (For example select D:)

Step 3 : Click on File — New — Folder.

Step 4 : A new folder is created with the default name “New folder”.

Step 5 : Type in the folder name and press Enter key.

Method II:

In order to create a folder in the desktop:

Step 1 : In the Desktop, right click — New — Folder.

Step 2 : A Folder appears with the default name “New folder” and it will be highlighted as shown.

Step 3 : Type the name you want and press Enter Key.

Step 4 : The name of the folder will change.

Differentiate copy and move. [Sep. 2021]

Copy Move

(i) |It means to make a duplicate | [t means to transfer a file from one
copy of a file. location to another.

(i1)) | It uses the 'copy and paste'|Ituses the 'cut and paste' option.
option.

(iii) | The original file remains at the [ The original file is moved to the
source location. destination location.
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T G Ay
6

SPECIFICATION AND
ABSTRACTION

CHAPTER SNAPSHOT

6.1  Algorithms X 6.4  Algorithm Design Techniques
6.2  Algorithmic Problems x 6.5  Specification
6.3  Building Blocks of Algorithms 6.5.1 Specification as contract
6.3.1 Data x 6.6  Abstraction
6.3.2  Variables 6.6.1  State
6.3.3  Control flow 6.6.2  Assignment Statement
K 6.3.4  Functions /
_ EVALUATION _
SECTION - A J
. Stating the input property and the input - output
CHOOSE THE CORRECT ANSWER Ve relation a problem is known [Sep. 2021]
1. Which of the following activities is algorithmic in (a) specification (b) statement
nature? (c) algorithm (d) definition
(a) Assemble a bicycle [Ans. (a) specification]
(b) Describe a bicycle
(c) Label the parts of a bicycle 5. Ensuring the input-output relation is
(d) Explain how a bicycle works (a) the responsibility of the algorithm and the right
[Ans. (a) Assemble a bicycle] of the user.
b) the responsibility of the user and the right of the
2.  Which of the following activities is not algorithmic ®) loori E Y £
in nature? algorithm.
(a) Multiply two numbers (c) the responsibility of the algorithm but not the
(b) Draw a kolam right of the user.
(c) Walk in the park (d) the responsibility of both the user and the
(d) Swaping of two numbers. algorithm. o
A d) S . ft b [Ans. (d) the responsibility of both the user and
[Ans. (d) Swaping of two numbers.] the algorithm.]
3. Omltting. details inessenti.al to the task and 6. Ifi=>5 before the assignment i := i-1 after the
representing only the essential features of the task . t. the value of i i
is Known as assignment, the value of i is
(a) specification (b) abstraction @) 3 (b) 4 (© 3 @ 2
(c) composition (d) decomposition [Ans. (b) 4]
[Ans. (b) abstraction]
[99]
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7. If 0 <i before the assignment i := i-1 after the
assignment, we can conclude that [QY. 2018]

(@ 0<i (b) 0<i (c)i=0 (d) 0=
[Ans. (b) 0 <i]
SEcTION - B
VERY SHORT ANSWERS

1. Define an algorithm.

Ans. An algorithm is a sequence of instructions to

accomplish a task or solve a problem.

2. Distinguish between an algorithm and a process.

[Govt. MQP-2018]
Ans. |S.No Algorithm Process
(i) | An algorithm is a An instruction
step-by-step sequence | describes an
of statements to solve | action.
a problem.
(ii) | As an algorithm is When the

instructions are
executed, a process
evolves which
accomplishes the
intended task or
solves the given
problem:

executed, a process
evolves which solves
the problem.

¥ al

3. Initially,

farmer, goat, grass, wolf = L, L, L, L and the
farmer crosses the river with goat. Model the
action with an assignment statement.

Ans. (i)  -- farmer, goat, grass, wolf=L, L, L, L
(ii) farmer, goat := R, R
(iii) -- farmer, goat, grass , wolf=R, R, L, L
(iv) farmer:=L
(v)  farmer, goat, grass, wolf=1, R, L., L
(vi) farmer, grass :=R, R
(vii) -- farmer , goat, grass, wolf=R, R, R, L
(viii) farmer, goat :=L, L
(ix) -- farmer, goat, grass, wolf=L1, L, R, L
(x) farmer, wolf :==R, R
(xi) -- farmer, goat, grass, wolf=R, L, R, R
(xii) farmer:=L
(xiii) -- farmer, goat, grass , wolf=L, L, R, R
(xiv) farmer, goat:=R, R
(xv) - farmer, goat, grass, wolf=R, R, R, R
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4. Specify a function to find the minimum of two
numbers.
(i) Minimum (A, B)
(i) -- inputs : A an B are integers or real numbers.
(iii) -- outputs : A is minimum, (A < B)

B is minimum, (B <A)

Ans.

5. If V2 = 1.414, and the square_root() function
returns -1.414, does it violate the following
specification?

-- square_root (x)
-- inputs: x is a real number , x >0
-- outputs: y is a real number such that y>=X

Ans. Yes, it violate the specification.

SECTION - C
SHORT ANSWERS

1. When do you say that a problem is algorithmic in
nature?

Ans. We usually say that a problem is algorithmic in
nature ‘when its solution involves the construction
of an algorithm. Some types of problems can be

immediately recognized as algorithmic.
2. What is the format of the specification of an
algorithm?
Ans. Let P be the required property of the inputs and Q the
property of the desired outputs. Then the algorithm S
is specified as
1. algorithm name (inputs)
2. --inputs:P
3. --outputs: Q

3. What is abstraction?
Ans.

[HY. 2018; QY. 2019]

A problem can involve a lot of details. Several of

these details are unnecessary for solving the problem.
Only a few details are essential. Ignoring or hiding
unnecessary details and modeling an entity only by

its essential properties is known as abstraction.

4. How is state represented in algorithms?

Ans. (i) State is a basic and important abstraction.

(ii) Computational processes have state. A
computational process starts with an initial state.
As actions are performed, its state changes. Its
ends with a final state.

(iii) The state at any point of execution is simply the

values of the variables at that point.
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5.

Ans.

Ans.

What is the form and meaning of assignment
statement?

Assignment statement is used to store a value in a
variable. It is written with the variable on the left side
of the assignment operator and a value on the right
side.

Format / Form :

variable := value

Example : m: =2

When this assignment is executed, the value on the
right side is stored in the variable on the left side.
What is the difference between assignment
operator and equality operator?

Assignment operator is used to assign the right hand
side value into left hand side variable.

Example: A=5, B=10
Equality operator is used compare the values of both
right hand side variable and left hand side variable
and results in either true or false.
Example : A==B (a=5,b=15) True

A#B (a=5,b=0) True.

SECTION = D

EXPLAIN IN DETAIL

1.

Ans.

Write the specification of an algorithm hypotenuse
whose inputs are the lengths of the two Wshorter
sides of a right angled triangle, and the output is
the length of the third side.

(i) Let us name the algorithm hypotenuse.

(ii) It takes the number as the input. Let us name the
input S1, S2 should not be negative.

(iii) It produces the Hypotenuse of S1, S2 as the
output. Let us name the output /. Then S1, S2
should be the square of /.

Now the specification of the algorithm is

Hypotenuse (S1, S2)

- inputs : S1 and S2 are real numbers or integers.

- outputs :/ is a real number such that 2 = S1? + S22
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2.

Ans.

Ans.

Suppose you want to solve the quadratic equation
ax? + bx + ¢ = 0 by an algorithm. [QY. 2018]
quadratic_solve (a, b, ¢)

-- inputs : ?

-- outputs: ?

You intend to use the formula and you are
prepared to handle only real number roots. Write
a suitable specification.

= —b++/b? —4ac
2a

Quadratic_solve (a, b, c)
-- inputs : a, b, ¢ are real numbers, a # 0

-- outputs : x is a real number, the quadration
equation ax” + bx + ¢ = 0 is satisfied by exactly two
values fx, namely

—b++/b* —4ac
v =

! 2a

and

—b-+/b* —4ac

2a

2

Exchange the contents: Given two glasses marked
A and B. Glass A is full of apple drink and glass
B is full of grape drink. For exchanging the

contents of glasses A and B, represent the state by

suitable variables, and write the specification of

the algorithm. [HY. 2018]

(i) Let us name the algorithm exchange.

(ii) It takes the number as the input. Let us name the
input a, b. a,b should not be zero.

(iii) It produces the exchange of a,b by using third
variable t as the output. Let us name the output.
Then a, b, t should be exchange of the drinks.

Now the specification of the algorithm is

Exchange (a, b)

-- inputs : a, b are integers, a# 0, b# 0

-- outputs : a, b are integers,

t:=a
a:=b
b:=t
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LONG ANSWERS 5 MARKS

1. Explain in detail how will you construct an algorithm. Whatever with in (or) Explain the Building Blocks
of Algorithms.

Ans. To construct algorithms using basic building blocks such as. Data, Variables, Control flow, Functions.
Data :
Algorithms take input data, process the data, and produce output data. Computers provide instructions to perform
operations on data. For example, there are instructions for doing arithmetic operations on numbers, such as add,
subtract, multiply and divide. There are different kinds of data such as numbers and text.
Variables :
Variables are named boxes for storing data. When we do operations on data, we need to store the results in
variables. The data stored in a variable is also known as the value of the variable. We can store a value in a variable
or change the value of variable, using an assignment statement.
Control flow :
An algorithm is a sequence of statements. However, after executing a statement, the next statement executed
need not be the next statement in the algorithm. The statement to be executed next may depend on the state of the
process. Thus, the order in which the statements are executed may differ from the order in which they are written
in the algorithm. This order of execution of statements is known as the control flow.
Functions :
Algorithms can become very complex. The variables of an algorithm and dependencies among the variables may
be too many. Then, it is difficult to build algorithms correctly. In such'situations, we break an algorithm into parts,
construct each part separately, and then integrate the parts to the complete algorithm.
The parts of an algorithm are known as functions. A function is like a sub algorithm. It takes an input, and produces
an output, satisfying a desired input output relation.

2. Explain the types of control flow statements.

Ans. There are three important control flow statements to alter the control flow depending on the state.

(i) In sequential control flow, a sequence of statements are executed one after another in the same order as they
are written.

(ii) In alternative control flow, a condition of the state is tested, and if the condition is true, one statement is
executed; if the condition is false, an alternative statement is executed.

(iii) In iterative control flow, a condition of the state is tested, and if the condition is true, a statement is executed.
The two steps of testing the condition and executing the statement are repeated until the condition becomes
false.

PRk @k ¢
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FORMULAE TO REMEMBER

(1) Distance travelled by light in one year in vaccuum = [velocity of light % 1 year in seconds]
=3 % 10%x 365.25 x 24 x 60 x 60
=9.467 x 10">m

(2) mradian = 180°

(3) 1radian= 20 1807 _ 5750

T 22

(4) Also 1° (degree of arc) = 60 (minute of arc) and 1” (minute of arc) = 60" (seconds of arc)

Relations between radian, degree and minutes:

(5) 1°= - rad =1.745 x 102 rad
180

©) 1,=£_1.745><10—2
60 60

=2.908 x 10~ rad
~2.91 x10*rad

., 1PN 104 X103 i
(7 17= = =4.847 x 10°° rad

3600 3600
~4.85x.10-5 rad-.

(8) Derived unit: unit of distance = m -1

. : - ———— = — =mS
Example : unit of speed unit of fime S

i=n

or a = ;2 4 ; a, — true value of measured quantity,
n i=1

a+a,+a; ... +a

(9) Absolute error a, =

n — number of values

1 n
(10) Mean Absolute error Aa_= —2|A a;] ; A a_— Mean absolute error, n — number of values

i=1

Aa,,
(11) Relative error (or) Fractional error Aa = ; a, — Mean value
Aa,,
(12) Percentage error, Aa =~ x 100%
order@surabooks.com Ph:9600175757 | 8124301000

Kindly send me your answer keys to our email id - padasalai.net@gmail.com


https://www.padasalai.net/
https://www.padasalai.net/

This is only T8 Em&' D Full Book Order Online or Available B¢ MIFESSRY ' Bookstores

Sura’s m XI Std - Physics i Unit 01 w# Nature of Physical World and Measurement

SOME COMMON PRACTICAL UNITS

(1) 1Fermi, 1 fm = 105 m

(2) 1 Angstrom, 1A = 10"m

(3) 1 nanometer, Inm = 10°m

(4) 1 micron (or) micro meter, lum = 10°m

(5) 1 Light year = 9.467 x 10"m

(6) 1 Astronomical unit, 1 AU = 1.496 x 10" m

(7) 1 Parallactic second, 1 parsec = 3.08 x 10'®m = 3.26 light year
(8) 1CSL = 1.4 times, the mass of the sun
(9) 1 shake = 10%s (or) 10 nanoseconds

Prefixes for Powers of Ten

Multiple Prefix Symbol Sub multiple Prefix Symbol
10! deca da 107! deci d
10? hecto h 03 centi c
103 kilo k 1073 milli m
10° mega M 1076 micro n
10° giga S 7M. 107 nano n
1012 tera T [lopk pico p
1015 peta P 10713 femto f
108 exa E 10713 atto a
107! zetta Z 10721 zepto z
10% yotta Y 1072 yocto y

IMPORTANT TERMS & DEFINITIONS

Science :  Science is the systematic organization of knowledge gained through
observation, experimentation and logical reasoning.

Physics :  Physics is most basic science which deals with study of nature and natural
phenomena.

Unification : Attempting to explain diverse physical phenomena with a few concepts and
laws.

Reductionism : An attempt to explain a macroscopic system in terms of its microscopic
constituents.
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Technology

Classical mechanics

Thermodynamics
Optics

Electricity and
magnetism

Acoustics
Astrophysics

Relativity

Quantum mechanics

Atomic physics

Nuclear physics

Condensed matter
physics

High energy physics
Range of time scales

Range of masses

Measurement
Physical Quantities

Fundamental
Quantities

Derived Quantities

Unit of the quantity

The application of the principles of physics, i.e. knowledge for practical
purposes in various fields to invent and produce useful products or to solve
problems.

The study of forces acting on bodies whether at rest or in motion

The study of the relationship between heat and other forms of energy
The study of light

The study of electricity and magnetism and their mutual relationship

The study of the production and propagation of sound waves

The branch of physics which deals with the study of the physics of astronomical
bodies

One of the branches of theoretical physics which deals with the relationship
between space, time and energy particularly with objects moving in different
ways .
The study of the discrete nature of phenomena at the atomic and subatomic
levels

The branch of physics which deals with the structure and properties of the atom

The branch of physics which deals with the structure, properties and reaction
of the nuclei of atoms.

The study of the properties of condensed materials (solids, liquids and
those intermediate between them and dense gas). It branches into various
sub-divisions including developing fields such as nano science, photonics
etc. It covers the basics of materials science, which aims at developing new
material with better properties for promising applications.

The study of the nature of the particles.
Astronomical scales to microscopic scales, 10'3s to 1072,

From heavenly bodies to electron, 10°° kg (mass of known observable
universe) to 107! kg (mass of an electron) [the actual mass of an electron is
9.11x1073! Kg].

The comparison of any physical quantity with its standard unit is known as
measurement.

Quantities that can be measured, and in terms of which, laws of physics are
described are called physical quantities.

Fundamental or base quantities are quantities which cannot be expressed in
terms of any other physical quantities. These are length, mass, time, electric
current, temperature, luminous intensity and amount of substance.
Quantities that can be expressed in terms of fundamental quantities are called
derived quantities. Eg. area, volume, velocity, acceleration, force.

An arbitrarily chosen standard of measurement of a quantity, which is accepted
internationally is called unit of the quantity.
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I. MuLtipLe CHOICE QUESTIONS: 9. Tl.le dimensional formula of Planck’s constant
1. Oneofthecombinations from the fundamental ks [JEE Main; NEET; Sep-2021]
e , , (a) [ML?T] (b) [MLT?]
physical constants is o The unit of this (¢) [MLT ] (d) [ML3T ]
expregsmn is 3 . [Ans. (a) [ML*T1]]
(a) ke () m ) s [Afd) T)k 2 10. The velocity of a particle v at an instant t is
ns. (a) kg given by v = at + b*. The dimensions of b is
2. If the error in the measurement of radius is (a) [L] (b) [LT ]
2%, then the error in the determination of (¢) [LT?] (d) [LT7]
1 f the sph ill b Sep. - 2020
rolume o thesphere willbe 202 Ans. @ (1)
° ° ’ Ans. ( d; 6% 11. The dimensional formula for gravitational
s Iehe lenoth and ; f[ s . ol constant Gis [Related to AIPMT 2004]
. the length and time period of an oscillating MLA3T-2 b) IMLAT2
pendulum have errors of 1% and 3% @) 3 ]_2 ®) [ 3o ]
respectively then the error in measurement of () [MFIT] (@ [ML™T]
acceleration due to gravity is [Ans. (b) [M'L’T]]
[Related to AMPMT 2008] Hy-2018] || 12. The density of a material in CGS system of units
(a) 4% (b) 5% (c) 6% (d) 7% is 4 g cm™ . In a system of units in which unit of
[Ans. (d) 7%] length is 10 cm and unit of mass is 100 g, then
the value of density of material will b
4. The length of a body is measured as 3.51 m, (N ' e
if the accuracy is 0.01m, then the percentage @004 () Q4 () 40 (d) 400
error in the'measurement-is (vra=2020) [Ans. (c) 40]
(a) 351% (b) 1% 13. If the force is proportional to square of
(c) 0.28% (d) 0.0s35% velocity, then the dimension of proportionality
[Ans. (c) 0.28%] constant is [JEE-2000] [0Y-2019]
0 —1
5.  Which of the following has the highest number () [MLT"] (b) [MLT"]
of significant figures? (c) [MLT] (d) [ML'T]
(a) 0.007 m? (b) 2.64 x 10**kg . [Ans. (@) ML'T]]
(c) 0.0006032 m? (d) 6.320017] 14. The dimension of (., ) 2 is [HY-2019]
[Ans. (d) 6.3200 J] [Main AIPMT 2011]
6. If m=23.14, then the value of 7 is (a) length (b) time
[OY. - 2018; Jun.-2019] (c) velocity (d) force
(a) 9.8596 (b) 9.860 [Ans. (c) velocity]
(c) 9.86 (d) 9.9 [Ans. (c) 9.86] | 15. Planck’s constant (%), speed oflight in vacuum
R PR
7. Round of the following number 19.95 into (c) and Newton’s gravitational constant (G)
three significant figures. are.taken as three. fundamfanta.l constants.
@ 19.9 (b) 20.0 Which of the following combinations of these
20'1 d 19'5 A b) 20.0 has the dimension of length? [NEET 2016
(c) 20. (d) 19.5 [Ans. (b) 20.0] phase II)]
8. Which of the following pairs of physical \/—
quantities have same dimension?  /Mar-2019/ 3 (c) \/7
(a) force and power (b) torque and energy c?
\/hG
(c) torque and power (d) force and torque [Ans. (2) ~——]
[Ans. (b) torque and energy] 2
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II. SHORT ANSWER QUESTIONS.
1. Briefly explain the types of physical quantities.

Ans. (i) Physical quantities are classified into two types.
There are fundamental and derived quantities.

(ii) Fundamental or base quantities are quantities
which cannot be expressed in terms of any
other physical quantities. These are length,
mass, time, electric current, temperature,
luminous intensity and amount of substance.

(iii) Quantities that can be expressed in terms of
fundamental quantities are called derived
quantities. For example, area, volume, velocity,
acceleration, force, etc.

2. How will you measure the diameter of the Moon
using parallax method? /HY-2018 & 19; 0¥-2019]

Ans. O - observation point on earth.

(i) Indiagram, O is the observation
point on the earth and d is the
diameter of moon. An astrongmical

A B

telescope held at O is focussed S
on moon, the image is observed
into moon of a circular disc. 0

(i) ZAOB =0 o>

S - average distance between moon and the
surface of earth.

(iii) As'S'is very large compared to the diameter,
d of the moon, the diameter of the moon is
considered as a circular arc of radius, S.

d=Sx8.

Hence d can be calculated, when 'S' is known and
0 is measured.

3. Write the rules for determining significant
figures.

Ans. (i) All non-zero digits are significant

(ii) All zeros between two non-zero digits are
significant

(iii) All zeros to the right of a non-zero digit but
to the left of a decimal point are significant.

(iv) For the number without a decimal point, the
terminal or trailing zero(s) are not significant.

order@surabooks.com

Ans.

Ans.

(v) If the number is less than 1, the zero (s) on
the right of the decimal point but to left of
the first non-zero digit are not significant.

(vi) All zeros to the right of a decimal point and
to the right of non-zero digit are significant.

(vii) The number of significant figures does not
depend on the system of units used.

What are the limitations of dimensional
analysis? [Govt. MOP-2018; HY-2018; Jun.-2019]

Limitations of Dimensional analysis:

(i)  This method gives no information about the
dimensionless constants in the formula like
1,2, ........ m,e, etc.

(ii)  This method cannot decide whether the given
quantity is a vector or a scalar.

(iii) This method is not suitable to derive relations
involving trigonometric, exponential and
logarithmic functions.

(iv)  Itcannot be applied to an equation involving
more than three physical quantities.

(v) It can only check on whether a physical
relation is dimensionally correct but not
the correctness of the relation.

For example using dimensional analysis,
s = ut + 1/3 af* is dimensionally correct
whereas the correct relation is s = uz +1/2 at*.

Define precision and accuracy. Explain with
one example.

Precision: The closeness of two or more
measurements to each other is known as
precision.

Accuracy: The closeness of a measured value to
the actual value of the object being measured is
called accuracy.

Example: Suppose a man's true height is exactly
5’9”. When it is measured with a yardstick, the
value is 5°0”. Hence measurement is not accurate.
When height is measured with a laser yardstick,
the value is 59” then measurement is accurate.
If the height is measured consistently as 5’0"
with a yardstick, then measurements are precise.

Ph:9600175757 | 8124301000

Kindly send me your answer keys to our email id - padasalai.net@gmail.com


https://www.padasalai.net/
https://www.padasalai.net/

This is Oniy ¥0|‘F3<..aa(tjﬁ1sp g'f’(\)lFtFull Book Order Online or AvailableWIFLBéSaEJfRsﬁ'Bookstores

10

Sura’s m XI Std - Physics i Volume - I Unit 01 i Nature of Physical World and Measurement

III. LonG ANSWER QUESTIONS

1. (i) Explain the use of screw gauge and vernier

caliper in measuring smaller distances.

(ii) Write a note on triangulation method and radar

method to measure larger distances.

[Govt. MOP-2018]

Ans. Measurement of small distances:

)

(a) No error

(c) - ve error

Amodel reading
PSR = 6 mm ; HSC=40 divisions;
Reading = [6mm+(40x0.01mm)]=6.40mm

(1) The screw gauge is an instrument used
for measuring accurately the dimensions
of objects up to a maximum of about
50 mm.

(2) The principle of the instrument is the
magnification of linear motion using the
circular motion of a screw.

(3) The least count of the screw gauge is
0.01 mm.

(4) Avernier caliper is a versatile instrument

for measuring the dimensions of an object
namely diameter of a hole, or a depth of a
hole. The least countjof vernier caliper is
0.01 cm.

; = N
S v = ==

B 7

~
Fl
‘ |7Vernier Caliper )

Main Scale

/ Screw Gauge

(b) +ve error

o ) f o . D .
¥ 10 0 5 10 ‘ 0 5 10

s
(a) No error (b) +ve error (c) - ve error
+0.03 cm —0.06 cm

Pitch Scale_~ Vernier Scale

Il"M'M"'“H'l'l‘(‘l‘!‘v‘l'ﬂ'”””l‘

|
(d) Vernier reading
A model reading
MSR = 2.2 cm ; VSC = 4 divisions;
Reading = [2.2 cm+(4x0.01cm)] = 2.24 cm

IHHH%WHWIHI
P

I
B

(d) screw gauge reading

Screw gauge and vernier caliper with errors

(i)

(1)

Triangulation method for the height of an

accessible object : [Mar-2020]
Let AB = h be the ;
height of the tree or

tower to be measured. h
Let C be the point

of observation at ’ - -

Triangulation method

distance x from B.
Place a range finder at C and measure the
angle of elevation, ZACB = 0 as shown in
Figure.

order@surabooks.com

2)

3

RADAR method

(1)
2)

3)

@)

C))

AB h
From right-angled triangle ABC, tan6=—— = -

BC
(or) height h = x tan 6.

Knowing the distance x, the height h can be
determined.

[First Mid-2018]
The word RADAR stands for radio detection
and ranging.

A radar can be used to measure accurately
the distance of a nearby planet such as Mars.
In this method, radio waves are sent from
transmitters which, after reflection from the
planet, are detected by the receiver.

By measuring, the time interval () between the
instants the radio waves are sent and received,
the distance of the planet can be determined
as

Speed = distance travelled / time taken

Distance(d) = Speed of radio waves x

d VXt time taken
s

where v is the speed of the radio wave. As
the time taken (¢) is for the distance covered
during the forward and backward path of the
radio waves, it is divided by 2 to get the actual
distance of the object.

This method can also be used to determine
the height, at which an aeroplane flies from
the ground.

2. Explain in detail the various types of errors.

[Mar-QY-2019]

Ans. Types of errors :

(@)

(a) Systematic error
(c) Gross error
Systematic errors : They are reproducible
inaccuracies that are consistently in the same
direction.

It is classified as follows :

(b) Random error

(1) Instrumental errors : It arises when an
instrument is not calibrated properly at the
time of manufacturing. It can be corrected
by choosing accurate instruments.

Imperfections in experimental technique
or procedure: Itis due to the limitations
in the experimental arrangement. To
overcome this, necessary and proper
correction is to be applied.

2
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CoNcEPT MaAP /

Measuring Motion

J

Y

Frame of Reference

Y

{ Vectors, Scalars ]

Position Vector, Distance,
Displacement Vector

\ 4

{ Calculus ]

Velocity

Average Velocity

Speed, Average Speed

Y

Acceleration

:{ Average Acceleration ]

I

Circular Motion

Uniform Circular
motion

Y

Y

4

Non-Uniform Circular
motion

I T |
Kinematic Equation

Y

Motion at constant
acceleration

U

i

4

Kinematic Equation

it
U

Projectile Motion

!
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FORMULAE TO REMEMBER

(1) Path length of distance, D = speed X time.

(2) Displacement = velocity x time.

(3) Speed = Distance

Time

. Displ t
(4) Velocity = —15paceme™ aTcemen
Time

(5) Relative velocity

(i) Vas=Va-Vs (i)  Vea=Vs—Va
(6) The equations of motion for accelerated body are:

(1) v=u+tat (i1) S=ut+%at2 (iii)) v=u?+2as (iv) S, =u+%(2n—1)
(7) The equations of motion for retarded body. Here a is negative.

(1) v=u—at (i1) S:ut—%at2 (iii) =ul52as | (iv) Snzu—g(Zn—l)

(8) The equations of motion for a body falling down under gravity. Here a = + g

(i) v=utgt (i) S=ut+%gﬁ (). vZ=ur+25s (V) Sn=u+§(2n—l)
(9) The equations of motion for a body going up against gravity. Herea=—g
G v=u-gt (i) S:ut—%gtz (i) =i =2gs () s,=u-L@n-1)

2
(10) The maximum height attained by a body thrown vertically upwards with initial velocity uis, S _ = ;—

g
2u

g

(11) Total time taken by body in going up and coming down. T =at =

(12) The initial velocity of body in order to attain height 4 is, u = \/2gh

o~ A Ai+A Ak
(13) Unit vector (A);A:é: x JITAL
A \/A§+Ai+A§

(14) Area of parallelogram = |A x Bl
(15) Velocity of projectile at an instant of its flight is v=/v +v’

(16) Angular projection of projectile:
2usin 6
4

(1)  Time of flight, 7=
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2 :.2
.. . . u sin" 0
(i) Maximum height, 2=
2g
2 .
(1i1) Horizontal range, R = u”sin20
g

2

u
(iv) Maximum horizontal range R = E

(17) Centripetal acceleration a = w’r
C

. . 1
(18) For motion along x axis, v =u_+a tand x=x,+ut+—at’
X X X X 2

. . 1
(19) For motion along y axis, v, =u, + ayt and y =y, +ut+ Ea £

X

y

IMPORTANT TERMS & DEFINITIONS

Rest

Motion

Motion in 1 - Dimensional
Motion in 2 — Dimensional
Motion in 3 — Dimensional

Distance

Displacement

Speed

Uniform Speed

An object or a particle is said to be in the state of rest when it does not
change its position with time with respect to its surroundings.

Depending upon the position of observer, the state of rest
(i) Absolute state of rest
(i) Relative state of rest

Amnrobjectoraparticleis said torbe in the state of motion when it changes
its position with time with respect to its surroundings.

The motion of an object can be linear or curvilinear, circular or in a plane
or in a space.

Motion of a body in a straight line is called one dimensional motion.
Motion of body in a plane is called two dimensional motion.
Motion of body in a space is called three dimensional motion.

It is the actual length of the path covered by a moving particle in a given
interval of time, unit : metre (SI).

Displacement is the difference between the final and initial positions of
the object in a given interval of time. It can also be defined as the shortest
distance between these two positions of the object and its direction is from
the initial to final position of the object, during the given interval of time.
It is a vector quantity.

The rate of the path length (or) the distance covered by an object to the
time taken. It's SI unit is m/s.

When a particle covers equal distances in equal intervals of time, then it
is said to be moving with uniform speed.
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I.

EVALUATION

MuLTiPLE CHOICE QUESTIONS:

Which one of the following Cartesian coordinate
systems is not followed in physics?

A Z y
(a) (b)
a o
X z
y X y
(c) (d) ,
i '

y X

[Ans. (d) )‘z]

X

Identify the unit vector in the following.
A [Mar-2020]

(@ i+j T

(©) ]AC—L -] =

5 () \/E

[ ( ) ]
Ans. (d
\/7

Which one of the following physical quantities
cannot be represented by a scalar?

(a) Mass (b) length

(c) momentum

(d) magnitude of acceleration

[Ans. (¢) momentum]

Two objects of masses m, and m, fall from
the heights &, and h, respectively. The ratio
of the magnitude of their momenta when they
hit the ground is (AIPMT 2012)

@ | ® [T

NN

h2 mZhZ
p

m
© & | ) —*
m, hz m
m, hl
[Ans. (c)f —]
hZ

order@surabooks.com

5.

If a particle has negative velocity and negative
acceleration, its speed [First Mid. - 2018;
HY-2018; Q¥-2019]
(b) decreases
(d) zero
[Ans. (a) increases]

If the velocity is v=2i+¢*j—9k , then the
magnitude of acceleration at t=0.5 s is
[QY. - 2018]

(a) increases
(¢) remains same

(b) 2 ms
(d) -1 ms™?
[Ans. (a) 1 ms™2

(a) 1 ms™
(c) zero

If an object is dropped from the top of a
building and it reaches the ground at t =4 s,
then the height of the building is (ignoring air
resistance) (g = 9.8 ms?)
(a)-77.3 m (b) 78.4m
(c) 80.5m (d) 79.2m
[Ans. (b) 78.4 m]

A ball.is projected vertically upwards with a
velocity v. It comes back to ground in time #.
Which v-¢ graph shows the motion correctly?

(NSEP 00-01) [First Mid. - 2018]

: VLL

(a) (b)
1

~

(c) (d)
N /¢t

[Ans. (¢) |

t

~

If one object is dropped vertically downward
and another object is thrown horizontally
from the same height, then the ratio of
vertical distance covered by both objects at
any instant t is

(a) 1 (b) 2

() 4 (d) 0.5

[Ans. (a) 1]
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10. A ball is dropped from some height towards | 14. Two objects are projected at angles 30° and
the ground. Which one of the following 60° respectively with respect to the horizontal
represents the correct motion of the ball? direction. The range of two objects are
denoted as R,,, and R(.. Choose the correct
> 7 relation from the following.
(@) ®) (@) Ry =Ry (b) Rypo=4Rgp0
_ 60 —

B (€) Ry = —2 (d) Ry =2 Ry
y . [Ans. (a) R, = R,]
¢ 15. An object is dropped in an unknown planet
(d) from height 50 m, it reaches the ground in 2s .
8 The acceleration due to gravity in this unknown
—x planet is [HY-2018]

(a) g=20m s (b) g=25ms?

(c) g=15ms>? (d) g=30ms™?
[Ans. (a) [Ans. (b) g=25ms7?]

II. SHORT ANSWER QUESTIONS.

11. If a particle executes uniform circular motion s fyxslt)z:},What is meant bigtesian coordinate
in the xy plane 3 cl.oc.k wise direction, then Ly Sud any given instant of time, the frame of reference
the angular velocity is in e G S-S with respect to which the position of the object
(a) +y direction (b) +z direction is described in terms of position coordinates
() —z direction (@) =% direction ) @e;ys2)"1s called “Cartesian coordinate system”.

[Ans. (¢) —z direction] | 2. Define a vector. Give examples.
Ans. Vector is a quantity which can be described by

12. If aparticle executes uniform circular motion, both magnitude and direction.
choose the correct statement (NEET 2016) Examples:

(a) The velocity and speed are constant Force, velocity, displacement, acceleration, etc.
(b) The acceleration and speed are constant. 3. Define a scalar. Give examples. [OY. - 2019]
(¢) The velocity and acceleration are constant. Ans. Scalar is a property which can be described only
Y . by magnitude.
(d) The speed and magnitude of acceleration are
. Examples :
constant.[Ans. (d) The speed and magnitude .
. Distance, mass, temperature, speed and energy.

of acceleration are constant.]
4. Write a short note on the scalar product between

13. If an object is thrown vertically up with the two vectors.
initial speed « from the ground, then the time | Ans. (i) The scalar product (or dot product) of two vectors
taken by the object to return back to ground is defined as the product of the magnitudes of
is [Jun-2019; Sep-2021] both the vectors and the cosine of the angle

5 5 between them.
u u > N
(a) 2_ (b) — (ii) Thus if there are two vectors A and B having
g g an angle O between them, then their scalar
©) u ) 2u [Ans. ( d)i:] product is defined as A" B = fB cos S Here,
28 g A and B are magnitudes of A and B.
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VALUE BASED QUESTIONS

Ans.

Ans.

Balu went to kuttraalam with his grandpa, when
he saw the waterfalls falling down from the top
of a mountain he could not believe his eyes. He
loved admiring it. He asked grandpa how this
is possible. Grandpa said even now the answer
to this question from where the water is coming
from the top of a mountain is a puzzle, but we
got some scientific truths behind this flow.
(i) What is the science behind this flow or
falling of these water falls?
(ii) Give the formula for time of flight of the
waterfall.
(iii) What is the speed of flow of waterfall, when
it reaches the ground.
Actually the science behind this flow of water
fall is an example for the projectile motion. In
horizontal projection water comes from the
top of the mountain with an initial horizontal
velocity (u)
Time of flight: It is the time taken for the
projectile (here waterfall) to complete its
trajectory:

(@)

(i)

2h

g
h — vertical displacement from top to the

ground level.
g — gravity
(iii) Using equations of linear motion,
V2 =u?+2as
If v is the final velocity after waterfall hits
the ground, u is the initial velocity, a = g,
s=h
Then v? = u? + 2gh

Final velocity of the waterfall v = \/u* +2gh

All planets were once fire balls from the sun,
which have been projected out so many long
years back. Now these fire balls have attained
their solid surface, even though the central core
is still hot. Neptune is the last planet in our solar
system (out of eight). At what angle it should
have been projected from the sun?

Since Neptune has been thrown at angle of 45°,
it would have reached longer distance.

It's expression is T =

order@surabooks.com

Ans.

Lord Rama and Arjuna were skilled in archery.
As we apply more action (tension) to the string,
the faster an arrow flies. After reading about
Rama and Arjuna, Raju asked his friend Bhaskar
is there any scientific facts behind Archery. He
also asked Bhaskar about how to find force of
the arrow.

(i) Is there any physics concept behind this

archery?
(ii) Does Raju trouble Bhaskar psychologically?
(iii) What is the resultant force of the arrow?
(1) Yes, the physics concept behind this is,
Parallelogram law of vectors. When we pull
the arrow the string forms two forces as
A & B. The direction of arrow is the resultant
force here, (A=F,B=F,, R=F)
B sin 6

A+Bcos0

(1) No, Psychologically Raju is anxious
of " knowing scientific reasons behind
everything, because he knew anxiety is the
mother of Invention

To find direction of force,tanB=

(111) Resultant force, R= \/ A?+B%+2AB cosf
[6 — angle between two forces A & B]

Creative Questions (HOTS)

Ans.

Find the speed of the projectile when it hits

the ground.

(i) When the projectile hits the ground after
initially thrown horizontally from the top of
tower of height h, the time of flight is

g
(ii) The horizontal component velocity of the
projectile remains the same i.e v = u.

1=

(iii) The vertical component velocity of the
projectile at time T is

v,=gt=g /?—JZgh
(iv) The speed of the particle when it reaches the

ground is v=ylu’+2gh
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2. (i) Name the quantity which remains
unchanged during the flight of an oblique
projectile.

(ii) If the velocity of projectile is 10 ms™! at
what angle to the horizontal should be
projected as that it covers maximum
horizontal distance?

Ans. (i) Horizontal component of velocity.

(ii) At an angle of 45° to the horizontal covers
maximum distance.

3. A man moving in rain holds an umbrella
inclined to the vertical eventhough the rain
drops are falling vertically. Why?

Ans. (i) Consider a person moving horizontally with

velocity \7M. Let rain fall vertically with
velocity \_)/R .

An umbrella is held to avoid the ©
rain. Then the relative velocity of
the rain with respect to the person

(ii)

V. =V, —V,, Since OB +OC = OD
N DB V,,
Veul = JVi+Vy ; tan B = @:V_ and
v
= 0 = tan’! (—M) with the vertical as
. Vv,
shown in fig.

¢

- o ® kg "

' LAY ! &Y 0 #

y/ sl R e |~ AL TR AY )
Ly iy

(iii) In order to save himself from the rain, he
should hold an umbrella at an angle 6 with
the vertical direction.

order@surabooks.com

4. A train 20 m long is moving with a speed of
40 km/h. In what time shall it cross a bridge
of 500 m long?

Solution: |
Length of the train /, = 20 m
Length of the bridge /, = 500 m ; Time (¢) = ?
Total length L =1, +1,=20+ 500 = 520 m

Speed of train, s = 40kmh ™'
Dist 520
istance _ 520 _

Speed 11

= 40><im/s =11ms™
18

Time () =

5. The position of an particle is given by
x = 6t + 2£. Find out whether its motion is
uniform or non-uniform.

The position of an particle x = 61 + 213
By differentiating with respect to ‘¢’

dx:—(6t+2t) E_6+6
dt dt
. d 2 n n—1
ve1001tyv=—=6+6t [x =nx
dt

v=06+06t
= Velocity is dependent with time.

.. The motion is non-uniform motion.

6. Abus starting from rest moves with a uniform
acceleration of 0.2 ms2 for 3 minutes. Find
the speed and distance travelled.

Initial velocity ‘> = 0

Acceleration ‘a’ = 0.2ms?

Time (¢) = 3 minutes= 180 seconds.

Speed ofabus, v = u+at=0+0.2x 180
= 36 m/s.

1
Displacement s = ut + Eat2
1
—0x180 +% X 02 % (1807 =0+ 0.2 < 32400
=3240 m=3.24 km
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7. A train moving with a speed of 100 km/h can
be stopped by brakes after atleast 15m. What
will be the minimum stopping distance, if the
same train is moving at a speed of 120 km/h?

Speed = 100 km/h

o\ . 5 -
Initial Velocity u =100 x 8- 27.7 ms™

Distance travelled s = 15 m ; Final velocity v= 0.
2

. u
.. Acceleration a = 5
S

(27.7°  767.29 ~
—~ =- =-25.58 ms2
2x15 30 ms

a= —25.58 ms 2

Foru=120km/s=120%x5/18 =33 ms™'
Distance covered,

ot (33  -1089

A | =21.29m =21m
2a  2x(-25.58) -51.16

". Minimum Shopping distance =21 m.

8. A person travels along a straight road for
the first half distance 4 m with a velocity
1 ms™! and the second half distance 3 m with
a velocity 0.7 ms™!. What is the mean velocity
of the person?

Time taken by person to travel 4 m

Time taken by person to travel 3 m,

G

2
v, 2v,

Mean (or) average velocity,

y _d __d _ A
L+ i+i ﬁ/ L_,_L
2v, 2y, 2v,  2v,
2vy, 2x1x0.7 14
= =— =0.82ms!
vy, 1407 17 s

". Mean Velocity = 0.82 ms™!

9. If three cars A, B and C move with velocities
along different directions on the road side,
what is the vector hidden in this case.

Ans. When two or more vectors lie on the same plane,
those vectors are said to be coplanar vectors.
Let velocity vector is taken for the three cars.
All the velocity vectors are lying on the same
plane called road surface. So, the vector concept
behind this is coplanar vector.

10. (i) Name the quantity which remains

unchanged during the flight of an

oblique projection.

(ii) If the velocity of the projectile is 10 ms™!
at what angle to the horizontal should
be projected as that it covers maximum
horizontal distance?

Ans. (i) Horizontal component of velocity u_=u cos 6

(i) At an angle of 45° to the horizontal. Covers
maximum distance.

* Kk ok ok k

order@surabooks.com

Ph:9600175757 | 8124301000

Kindly send me your answer keys to our email id - padasalai.net@gmail.com


https://www.padasalai.net/
https://www.padasalai.net/

This is only T8 Em&' D Full Book Order Online or Available B¢ MIFESSRY ' Bookstores

UNIT

MOTION OF SYSTEM OF

O 5 PARTICLES AND

RiGcip BODIES

-  ConcerT Mar | N\
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Y Y

[ Center of Mass ] R Torque
( CM) - 5
r=rxF

8 0

net

=0;1

70 [ Equilibrium ]

£ 7 net —

Moment of Inertia
I=MR? E

Dynamics of
Rotation

=l

Y

Rolling
V,, =1o
\. J
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FORMULAE TO REMEMBER

nyx; + Ny Xy

(1) Position Vector of Center of Mass (CM) of two particles system : Xcy = where m, m,

are two point masses, at positions x; & x,. Iy + 1y

(2) xem =¥ , where M is the total mass of all the particles.
3) VCM = 2{’ i, where veu 18 Velocity of Center of Mass.
m;
5
4) aCM = 22"" ,’n . where acy 1s acceleration of CM.

(5) 7=rxF where, tis torque, r is position vector of the point & F is the force.

(6) 7= (r Fsin 6);2 n —Unit Vector

(7) t=(mr?)o, where m is point mass at a position, . o, is angular acceleration.

- - o
(8) L= rxp,where L is angular momentum, p is linear momentum at a position 7.

(9) L= (mr?) o, L=r mv, where L is angular momentum, o is angular velocity, v is linear velocity &
m 1is the point mass.

(10) 1= Z m,r>-where I.- moment of inertia, #.- point mass at-a position .

(1) L=(¥mr?)w

(12) =10
do do
(13)’[—1?,0(—;,’5—10(.

d,
(14) v :d_ where F, & F, are two parallel forces act at the two ends at distances d| & d,,.
2 1

2
v
(15) tan O = E where v - velocity, 7 - radius of circular level road, g - acceleration due to gravity, 6 — angle

in which a cyclist bends.
(16) I =MR?, where I - moment of inertia, M - mass of a uniform ring, R - radius.
(17) 1 =MK?2, where, K - radius of gyration, M - total mass of the object, I - moment of inertia.
(18) dw = F ds, where dw - workdone, F - force, ds - displacement.

(19) KE = % mv?

- -

(20) Power, P= F.v (in linear motion) : P = T.w. (in rotational motion)
1. 5 K?

21) KE= ;Mvem (HF)
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Moment of Inertia of some Rigid bodies :

Moment of Radius of
Object Axis of rotation Diagram el ()l i Gy(rlzt)lon Ratio (
El;gsuznﬁ)nn Rod Perpendicular to rod at * im 2 [ i
Length = / mid-point 12 J12
Thin Uniform Passing through the
Ic;{r:;la_r ﬁng center and perpendicular ¢ MR? R 1
-V to the plane
Radius =R P
1 1 1
Along its diamet — MR?2 = -
ong its diameter == 2MR (\/E)R 5
Thin Circular Disc ) )
Mass = M Perpendicular to disc at 1 1 1
Radius = centre - MR? —|R =
adius = R 2 2 2
Along its diameter - @ E I
5 MR \/5 R 5
Thin Uniform - s M
Hollow Cylinder X
Mass =M Along its axis MJ{Z R 1
Length =/,
Radlus:R - o .\_\llli-\_--'---_n-"llIl
Solid Cylinder
Mass =M . .

o Along its axis ' i 1 1
Length =1 5 MR NA R 5
Radius =R
Solid Sphere
Mass =M ce 2 )
Radius = R Along its diameter - MR2 ( % ) R2 -

(MPORTANT TERMS & DEFINITIONS

Internal forces
External forces

Rigid body

body

Center of mass of a

The forces acting among the particles within a system that constitute the body.

The forces acting on the particles of a system from outside.

It is the one which maintains its definite and fixed shape even when an external

force acts on it.

point can represent the entire body.

For regular shaped bodies with uniform mass distribution, center of mass

always lies at the geometrical center.

A point where the entire mass of the body appears to be concentrated. This
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Law of conservation of
angular momentum

Rolling friction

Rolling motion

Momentary rotation

When no external torque acts on the body, the net angular momentum of a
rotating rigid body remains constant. This is known as law of conservation
of angular momentum.

When the round object moves, it always tends to roll on any surface which
has a coefficient of friction any value greater than zero (n > 0). The friction
that enabling the rolling motion is called rolling friction.

is the combination of translational and rotational motions.

Rolling can also be treated as the momentary rotation about the point of contact.

order@surabooks.com

Pure rolling In pure rolling, the total kinetic energy is the sum of kinetic energies of
translational and rotational motions.
Sliding In sliding, the translational motion is more than rotational motion.
Slipping In slipping, the rotational motion is more than translational motion.
I. MuLtipLE CHOICE QUESTIONS: 5. A closed cylindrical container is partially
1. The center of mass of a system of particles filled with water. As the container rotates in
d td d a horizontal plane about a perpendicular
OCS TOT CRR eI - bisector, its moment of inertia, (IIT 1998)
(AIPMT 1997, AIEEE 2004) (0Y.-2018) [Mar., Q¥.-2019)
(i) p(1s1t.10n§fpartlc%)es il (a) increases (b) decreases
(b) relative f1stamge1 etween particles (c) remains constant
((ci) ;nasses oLpaiticles. 1 ———— (d) depends on direction of rotation.
(d) force acting on particle [Ans. (a) increases]
[Ans. (d) force acting @iparBit] | ¢ 5 rigid body rotates with an angular
2. A couple produces, momentum L. If its Kinetic energy is halved,
(AIPMT 1997) [0Y.-2018: Sep-2021] the angular momentum becomes,
(a) pure rotation (b) pure translation (AFMC 1998, AIPMT 2015) [0QY,, Jun.-2019] [Sep.-2020]
(¢) rotation and translation (a) L (b) L2
\ f;l) no tr.n(;tlo-n . .[;?lns. (a) liuret rot:ntuf:] (©) 2L (d) L/ 2
. lpar 1clg is m0V111;glv:1 a .ct(.)ns ;n ve O;Ih y [Ans. (d) L2 |
a ong.:l dlne If)a.l;a € 01p0s1 ve -tax1s. . tﬁ 7. Aparticle undergoes uniform circular motion.
magnitude QI @yq@grguiar momentum wi The angular momentum of the particle
respect to the originis, ~ (IIT 2002) remain conserved about, (IIT 2003)
(a) zero _ _ (b) increasing with x (a) the center point of the circle.
(c) decreasing with x (b) the point on the circumference of the circle.
(d) remaining constant (c) any point inside the circle.
[Ans. (d) remaining constant] (d) any point outside the circle
4. A rope is wound around a hollow cylinder [Ans. (a) the center point of the circle.]
of mass 3 kg and radius 40 cm. What is the | 8. When a mass is rotating in a plane about a
angular acceleration of the cylinder if the fixed point, its angular momentum is directed
rope is pulled with a force 30 N? along, (AIPMT 2012)
(NEET 2017) [HY-2018] (a) a line perpendicular to the plane of rotation
2 ) (b) the line making an angle of 45° to the plane of rotation
(a) 0.25 rid s (z) ;5 rad i (c) the radius (d) tangent to the path
(c) Sms (d) 25ms , [Ans. (a) a line perpendicular to the
[Ans. (b) 25 rad s~ plane of rotation]
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9.

10.

11.

12.

Two discs of same moment of inertia rotating
about their regular axis passing through
center and perpendicular to the plane of disc
with angular velocities ®, and ®,. They are
brought in to contact face to face coinciding
the axis of rotation. The expression for loss of
energy during this process is, (NEET 2017)

1
(a) Z [ ((’*)1_ 032)2 (b) 1 ((Dl_ (.02)2

1 2
(d) EI ((’)1_ 0)2)
[Ans. (a) ‘1‘—1 (@~ ®)*]

1 2
(©) § (o~ o,)

A disc of moment of inertia I is rotating in a
horizontal plane about its symmetry axis with a
constant angular speed ®. Another disc initially
at rest of moment of inertia I, is dropped
coaxially on to the rotating disc. Then, both the
discs rotate with same constant angular speed.
The loss of kinetic energy due to friction in this

process is, (AIPMT 2001)
1 1] 2 Ir ]

@ 2q,+1) S RE s
1,-1) I LI 2

() ——*-m (d) R
I, +1,) 2 +L)

1 Ll
[Ans. (d) 20 +1)
The ratio of the acceleration for a solid sphere
(mass m and radius R) rolling down an incline
of angle 0 without slipping and slipping down
the incline without rolling is, (AIPMT 2014)

(@ 5:7 (b) 2:3
(¢c) 2:5 (d) 7:5 [Ans. (a)5:7]

o]

From a disc of radius R, a mass M, a circular
hole of diameter R, whose rim passes through
the center is cut. What is the moment of
inertia of the remaining part of the disc about
a perpendicular axis passing through it
(NEET 2016)

(b) 13MR2/32
(d) 9MR2/32

[Ans. (b) 13MR?%/32]

(a) 15MR2/32
(¢) 11MR2/32

order@surabooks.com

13.

14.

15.

II.

Ans.

Ans.

The speed of a solid sphere after rolling down
from rest without sliding on an inclined plane
of vertical height 4 is,

4 10

_ b il
() ,/3gh ©) || eh
(©) 2gh (d) %gh

[Ans. (b) %hl

The speed of the center of a wheel rolling on a
horizontal surface is v;. A point on the rim in
level with the center will be moving at a speed
of (PMT 1992, PMT 2003, IIT 2004) /9Y. - 2019]
(a) zero (®) v,

(©) N2, (@ 2v, [Ans. (©) {2, ]
A round object of mass M and radius R rolls
down without slipping along an inclined
plane. The frictional force, (PMT 2005)
[Jun.-2019]

(a) dissipates kinetic energy as heat.

(b) decreases the rotational motion.
(c) decreases the rotational and transnational motion
(d) converts transnational energy into rotational
energy [Ans. (d) converts transnational
energy into rotational energy]|

SHORT ANSWER QUESTIONS.

Define center of mass. [OY & HY-2019]

The center of mass of a body is defined as a point
where the entire mass of the body appears to be
concentrated.

Find out the center of mass for the given

geometrical structures.
c
——
L
c

(a) Equilateral triangle

(b) Cylinder

(¢) Square

(a) Equilateral triangle
Lies in center

(b) Cylinder

Lies on its central axis

(c)

Square
Lies at their diagonals meet
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Ans.

Ans.

Ans.

Ans.

Ans.

8.

Ans.

Define torque and mention its unit. /0y - 2019/

Torque is defined as the moment of the external
applied force about a point or axis of rotation.

-

The expression for torque is, 7=rxF
Its unit is Nm.

What are the conditions in which force can

not produce torque? 5

(i) The torque is zero when ¥ and F are
parallel or anti-parallel.

(ii) If parallel, then 8 = 0 and sin 0 = 0.

(iii) If anti-parallel, then 6 = 180 and sin 180 = 0.

(iv) Hence, T = 0. The torque is zero 1_f; the force
acts at the reference point. .e as ¥ =0,T=0

Give any two examples of torque in day-to-

day life. [QY.-2019; Sep-2021]

(i) The opening and closing of a door about the
hinges.

(ii) Turning of a nut using a wrench.

(iii) Opening a bottle cap (or) water top.

What is the relation between torque and

angular momentum?

We have the expression for magnitude of
angular momentum of a rigid body as, L=Im.
The expression for magnitude of torque on a
rigid body is, T = IaL.

We can further write the expression for torque

101 4 -.-(oc= i—f} (D)

Where, o is angular velocity and e is angular
acceleration. We can also write equation (1) as.

_d(w) _dL
Y a o VT a
What is equilibrium?
A rigid body is said to be in mechanical
equilibrium when both its linear momentum and
angular momentum remain constant.

How do you distinguish between stable and
unstable equilibrium? [HY-2018]

Distinguish between stable and unstable equilibrium

Unstable
equilibrium

Stable equilibrium

The body tries to come
back to equilibrium if

The body cannot
come back to

slightly equilibrium if
disturbed and slightly disturbed
released. and released.

order@surabooks.com

9.

Ans.

10.

Ans.

11.

Ans.

12.

Ans.

13.

Ans.

14.

Ans.

The center of mass of | The center of mass

the body shifts of the body shifts
slightly higher if slightly lower if
disturbed from disturbed from
equilibrium. equilibrium.

Potential energy of the
body is minimum and
it increases if
disturbed..

Potential energy of
the body is not
minimum and it
decreases if
disturbed.

Define couple.

A pair of forces which are equal in magnitude
but opposite in direction and separated by a
perpendicular distance so that their lines of
action do not coincide that causes a turning
effect is called a couple.

State principle of moments. [OY.-2019]
Sum of the clockwise moments is equal to sum
of the anticlock wise moments when a body is
in rotational equilibrium or algebraic sum of
moments at any point is zero.

Define center of gravity.

[Jun.-2019; QY.-2019; Sep-2021]
The center of gravity of a body is the point
at which the entire weight of the body acts

irrespective of the position and orientation of the
body:

Mention any two physical significance of
moment of inertia.

(i) For rotational motion, moment of inertia is
a measure of rotational inertia.
(ii)

The moment of inertia of a body is not an
invariable quantity. It depends not only on
the mass of the body, but also on the way
the mass is distributed around the axis of
rotation.

What is radius of gyration? [Sep-2020]
The radius of gyration of an object is the
perpendicular distance from the axis of rotation
to an equivalent point mass, which would have
the same mass as well as the same moment of
inertia of the object. Its unit is metre (m).

State conservation of angular momentum.
[QY.-2018; Mar-2020]
When no external torque acts on the body, the
net angular momentum of a rotating rigid body
remains constant. This is known as law of
conservation of angular momentum.

dL
T= o If T = 0 then, L = constant
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4. The position vectors of two point masses 10 kg and AA A AA A
5 - o L P 10(—3i+2j+4k)+5(3i+6j+5k)
Skgare(—3:+21+4k)mand(3i+6j+5k)m T
respectively. Locate the position of center of
A A A A A A
mass. [Q¥-2019] _ —30i420, +40k+15i+30 +25k
EXIEENE m, = 10kg;m, =5kg - 15
Fo=(Catia)pak)m o
_ —15i+50/ +65k
- A A A
r = (3156 45k )m 15
- = SR B (R £V
PR mntmr, —l+?]+? m
m,+ m, R
The center of mass is located at position r
AbpDITIONAL QUESTIONS
I. MuLtiPLE CHOICE QUESTIONS : 3. Four identical spheres each of mass m

——1 Mark — are placed at the corners of square of side
2 m. Taking the point of intersection of the
diagonals as the origin the coordinates of the

A. CHOOSE THE BEST ANSWER : o oF mass are?

1. Where will be the centre of mass on combining (@ (1, 1) (b) (0, 0)
two masses m.and.M.(M.>.m)?2 —— (¢)-(1,+1) (@ 1, 1)
(a) Towards m (b) Towards M [Ans. (b) (0, 0)]
(c) Betweenm & M 4. Two blocks of masses 20 kg and 5 kg are

(d) away fromm & M [Ans. (b) Towards M] connected by a spring of negligible mass and
placed on a frictionless horizontal surface.

2. Two bodies of masses 2 LIRQdgY ke have An impulse gives a velocity of 15 m/s to the

position vectors it 2}4. k and (—4Ai_ 3JA'+61€) heavier block in the direction of lighter block.
respectively. The centre of mass of this system The velocity of centre of mass is
has a3 position vector. ) ” (a) 22 ms! (b) 30 ms!
Ca it
@ lA ]A . (6) 51 (c) 12ms™! (d) 15ms™!
(c) —2i—j+4k (d) -3i— +ZkA ) [Ans. (¢) 12 ms™!]
Hint: [Ans. (¢) —2i —j + 4k | Hint:
R R _mpv+myv, _ _ _
AN my 1 +my 1 Vi = —ml+m2 [v,=15m/s,v,=0, m =20kg
em  m+m, m, =5 kg]
o o _ 20x15+5%x0 300
_ 2i+2j+k)+3(—4i—3] +6k) Von™ =55 55 12
2+3
- 2;+4}.+21;_12§_9}.+18;€ 5. Moment of force is called
- 5 (a) angular momentum (b) torque
_10;_5}._'_ 20k o (¢) couple (d) none
== - —2i— j+4k [Ans. (b) torque]
order@surabooks.com Ph:9600175757 | 8124301000

Kindly send me your answer keys to our email id - padasalai.net@gmail.com


https://www.padasalai.net/
https://www.padasalai.net/

This is Oniy ¥ongaéjr?1S€fglfl(\)lretFull Book Order Online or Availablevg\WIFLBéSaI\EJfﬁsﬁIBookstores

188

Sura’s = XI Std - Physics m» Volume - I i Unit 05 m Motion of System of Particles and Rigid Bodies

10.

11.

Two identical particles move towards each
other with velocity 2 v and v respectively. The
velocity of centre of mass is

(@) v ®) 3
(c) % (d) zero  [Ans. (¢) lz)]

my v, +m,v,
v =41 22

m,=m,=m,2v=v,,V,=—V
cm m]+m2 [ 1 2 4 172 ]

m2v-v) v
2m 2

Two objects which are initially at rest, move
towards each other under the action of their
internal attraction. If their speeds are 4 v and
2 v at any instant, then the speed of centre of
mass of the system will be

(a) 2v (b) zero

(c) v (d) 1.5v [Ans. (b) zero]

[No. external force-is-acting on the C. M. of system.
It remains at rest. The speed of CM is zero. |

If force acts on a body, whose line of action
does not pass through its CG, then the body
will experience ya

(a) angular acceleration
(b) linear acceleration
(c) both (a) and (b)

(d) none [Ans. (c) both (a) and (b)]

A couple produces motion.
(a) linear and rotational (b) purely rotational

(d) no
[Ans. (b) purely rotational]

(c) purely linear

Angular momentum is.
(a) moment of linear momentum
(b) product of mass and angular velocity
(c¢) product of M.I. and velocity
(d) moment of angular motion
[Ans. (a) moment of linear momentum]|

If I, o and t are MI, angular acceleration and
torque respectively of a body rotating about
any axis with angular velocity o, then

(@) T=1w (b) T=1Io
() I=rm (d) oo=rw

[Ans. (b) T=1a]

order@surabooks.com

12.

13.

14.

15¢

16.

17.

Which of the following has largest M.I

(a) Ring about its axis perpendicular to its plane

(b) Disc about its axis perpendicular to its plane

(c) Solid sphere

(d) Bar magnet [Ans. (a) Ring about its axis
perpendicular to its plane]|

A dancer on ice spins faster when she folds
her arms. This is due to
(a) increase in energy & increase in angular
momentum
(b) increase in K.E & decrease in angular momentum
(¢) increase in K.E & constant in angular momentum
(d) Decrease in friction at the skates
[Ans. (¢) increase in K.E & constant in angular
momentum]

Abomb travelling in a parabolic path explodes

in mid air. The C.M. of fragments will

(a) move vertically downwards

(b) move irregularly

(c) move vertically upwards & then downwards

(d)-move in parabolic path the unexploded bomb
would have travelled [Ans. (d) move
in parabolic path the unexploded bomb

would have travelled]
Consider a system of two identical particles.
One s at rest and the other has an acceleration

a . The centre of mass has an acceleration

@) Ya ® a () 2a (d) zero
[Ans. (a) 2]

The least coefficient of friction for an inclined

plane inclined at an angle oo with horizontal,

in order that a solid cylinder will roll down it
without slipping?

(a) % tano  (b) % tan o
(© Ytano  (d) 4;tana [Ans. (b)1/3 tan o |

A ball rolls without slipping. The radius of
gyration of the ball about an axis passing
through its center of mass is K. If radius of
the ball be R, then the fraction of total energy

associated with its rotational energy be

K? +R? K?
b -
@ R’ ®) K?+R?
K? R? )
5 _~ K
(©) R2 (d) KZ+Rr2 [Ans. (b)7K2+R2]
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| Newton’s law of . It states that every body in this universe attracts every other body with a force, !
' gravitation which is directly proportional to the product of their masses and inversely
| proportional to the square of the distance between them.
F=Gg
1

Acceleration due to :  The force of attraction exerted by the earth on a body is called gravitational

gravity pull or gravity.

Gravitational field :  The space surrounding a material body in which gravitational force of

attraction can be experienced is called its gravitational field.
Gravitational field :  The intensity of the gravitational field of a material body at any point in its
intensity field is defined as the force experienced by a unit mass (test mass) placed at

that point. If a test mass m at a point in a gravitational field experiences a

force F thenE = F

m
Gravitational Potential : Gravitational Potential at a distance ‘7’ due to a mass is defined as the amount
v) of work required to bring unit mass from infinity to the distance ‘7’ i.e.
GM
Vo
Gravitational potential __: _ Gravitational potential energy of a system of two masses m, & m, separated by
energy (U ) a distance r as the amount of work done to take the mass m, from a distance
. : . . . Gmym,
r to infinity assuming m | to be fixed in its position. Formula : U(r) =T
Escape velocity :  The minimum velocity with which a body must be projected up so as to enable

it to just overcome the gravitational pull, is known as escape velocity.
v, =,/2¢gR, ; Ry — Radius of Earth
Kepler’s laws of : (1) The law of orbits: Every planet moves around the sun in an elliptical

planetary motion orbit with sun at one of the foci.

(i) The law of area: According to this law plant will move slowly when it is
farthest from sun and more rapidly when it is nearest to sun. It is similar
to law of conservation of angular momentum.

A_L
dt  2m

(ii1)) The law of periods: The square of period of revolution (T) of any planet
around sun is directly proportional to the cube of the semi-major axis
of the orbit.

3
a +a . . )
T ecd® or T? a(%) ; @ — Semi - major axis

__________________________________________________________________________________________________________
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I.

EVALUATION

MuLtiPLE CHOICE QUESTIONS:

The linear momentum and position vector of

the planet is perpendicular to each other at
[HY-2019]

(a) perihelion and aphelion

(b) at all points

(c) only at perihelion

(d) no point [Ans. (a) perihelion and aphelion]

If the masses of the Earth and Sun suddenly
double, the gravitational force between them
will

(a) remain the same

(b) increase 2 times

(¢) increase 4 times

(d) decrease 2 times [Ans. (¢) increase 4 times]|

A planet moving along an elliptical orbit is

closest to the Sun at distance r, and farthest

away at a distance of r,. If v, and v, are linear

speeds at these points respectively. Then the

ratio 2L is
V2

(NEET 2016)

2

[Ans. (a) r—z]
1

2
@ 2 (b (—2) (c) =
n n 5]

The time period of a satellite orbiting Earth
in a circular orbit is independent of

(a) Radius of the orbit
(b) The mass of the satellite
(c) Both the mass and radius of the orbit

(d) Neither the mass nor the radius of its orbit
[Ans. (b) The mass of the satellite]

If the distance between the Earth and Sun
were to be doubled from its present value, the
number of days in a year would be /Mar-2020/
(a) 64.5 (b) 1032

(c) 182.5 (d) 730 [Ans. (b) 1032]

order@surabooks.com

10.

According to Kepler’s second law, the radial
vector to a planet from the Sun sweeps out
equal areas in equal intervals of time. This
law is a consequence of

(a) conservation of linear momentum

(b) conservation of angular momentum

(c) conservation of energy

(d) conservation of kinetic energy

[Ans. (b) conservation of angular momentum]|

The gravitational potential energy of the
Moon with respect to Earth is [Sep-2021]
(a) always positive

(b) always negative

(c) can be positive or negative

(d) always zero [Ans. (b) always negative]

The kinetic energies of a planet in an elliptical
orbit about the Sun, at positions A, B and C
are K,, 'K, and K. respectively. AC is the
major axis and SB is perpendicular to AC
at the position of the Sun S as shown in the
figure. Then (NEET 2018)
(a) K,>K,;>K
(b) K;<K, <K
(c) K, <Kz<K
(d) Kz>K,>K

MC

[Ans. (a) K, > K; > K]

C
C
C
C

The work done by the Sun’s gravitational
force on the Earth is

(a) always zero
(b) always positive
(c) can be positive or negative
(d) always negative
[Ans. (¢) can be positive or negative]

If the mass and radius of the Earth are both
doubled, then the acceleration due to gravity g’

(a) remains same (b) %

© 2g @ 4g  [Ans. (b) %1
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11.

12.

13.

14.

15.

II.

Ans.

The magnitude of the Sun’s gravitational field
as experienced by Earth is [HY-2018]
(a) same over the year
(b) decreases in the month of January and increases
in the month of July
(c) decreases in the month of July and increases in
the month of January
(d) increases during day time and decreases during
night time.
[Ans. (¢) decreases in the month of July and
increases in the month of January]|

If a person moves from Chennai to Trichy, his
weight
(a) increases
(c) remains same
(d) increases and then decreases

[Ans. (b) decreases]

(b) decreases

An object of mass 10 kg is hanging on a spring
scale which is attached to the roof of a lift. If
the lift is in free fall, the reading in the spring

scale is [Sep. - 2020]
(a) 98 N (b) zero
(¢) 499N (d)_ 9.8 N[Ans. (b) zero]

If the acceleration due to |gravity becomes
4 times its original value, then escape speed
(a) remains same

(b) 2 times of.original.value
(¢) becomes halved

(d) 4 times of original value

[Ans. (b) 2 times of original value]

The Kkinetic energy of the satellite orbiting
around the Earth is

(a) equal to potential energy

(b) less than potential energy

(c) greater than kinetic energy

(d) zero [Ans. (b) less than potential energy]
SHORT ANSWER QUESTIONS:!

State Kepler’s three laws.
[HY-2018 & 19; Jun-2019 ; Mar-2020]
1.  Law of orbits:
Each planet moves around the Sun in an
elliptical orbit with the Sun at one of the foci.
2. Law of area:
The radial vector (line joining the Sun
to a planet) sweeps equal areas in equal
intervals of time.
3. Law of period:
The square of the time period of revolution

of a planet around the Sun in its elliptical

orbit is directly proportional to the cube of

order@surabooks.com

2.

Ans.

Ans.

Ans.

Ans.

the semi-major axis of the ellipse. It can be

written as T2 o a’
2

T—3 = constant.
a

State Newton's Universal law of gravitation.
[Sep-2020]
Newtons law of gravitation states that a particle
of mass M, attracts any other particle of mass
M, in the universe with an attractive force. The
strength of this force of attraction was found to
be directly proportional to the product of their
masses and is inversely proportional to the square
of the distance between them. In mathematical
form, it can be written as:
GM M, ’:

2
r

F=-

Will the angular momentum of a planet be
conserved? Justify your answer.

Yes. Because
%:;xﬁz;x(_%;) 8,
Since » =rr,(rxr) =0
So, %:ﬂ =0
dt

It implies that angular momentum L is a constant
vector. The angular momentum of the Earth
about the Sun is constant throughout the motion.

Define the gravitational field. Give its unit.

The gravitational field intensity Ei at a point
which is at a distance r from m, is defined as
the gravitational force experienced by unit mass
placed at that point.

Ei= _ Gm,

I"2

7

It's unit N / kg (or) ms2

What is meant by
gravitational field?

The total gravitational field at a point P due to
all the masses is given by the vector sum of the
gravitational field due to the individual masses.
This principle is known as superposition of
gravitational fields.

Etotal = El + EZ + ..., En

superposition of

Gml ~ sz ~ Gml’l ~ u Gml ~
= T, —.. - 'n = —2 r
2 1 2 2 2 2 i

i n Tn i=1 1i
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ADDITIONAL QUESTIONS

I. MucLtipLE CHOICE QUESTIONS :
=1 Mark —
A. CHOOSE THE BEST ANSWER :

1. According to Kepler’s second law the radius
vector of a planet sweeps out equal areas in
equal intervals of fire. The law is consequence
of conservation of
(a) linear momentum
(b) angular momentum

(c) energy
(d) Newton’s law of gravitations

[Ans. (b) angular momentum]|

2. Two particles of equal mass m go round a
circle of radius R under the action of their
mutual gravitational attraction, then the
speed of each particle is

1 [1[ @ \/Gim
@ RVam ® V2R
© L T MO
2 R
3. A body projected electrically from the earth
reaches a height equal to earth’s radius before
returning to the earth. The power exerted by
the gravitational force is greatest
(a) at the highest position of the body
(b) at the instant just before the body hits the earth
(c) itremains constant all through
(d) at the instant just after the body is projected
[Ans. (b) at the instant just before the body
hits the earth]
4. A rocket is fired from the earth. The distance
between the moon and earth is r & the mass of
the earth is 81 times the mass of the moon. The

gravitational force on the rocket will be zero, when
its from the moon is

r r
(a) 3 (b) 0

© 5 @ 5

N rl
[Ans. (a) e

order@surabooks.com

5. A satellite is launched into a circular orbit of
radius R around the earth. A second satellite
is launched into an orbit of radius 4R. The
ratio of their respective periods is
(a) 4:1 (b) 1:8
(c) 8:1 (d) 1:4 [Ans. (b) 1: 8]

6. A body of mass 500g is town upwards with
a velocity 20ms™' and reaches back to the
surface of a planet after 20s. Then the weight
of the body on that planet is
() 2N (b)) 4N  (¢) 5N (d) IN

[Ans. (d) 1 N]

7. A body of mass m falls from earth’s surface
at a height equal to twice the radius (R) each.
Then the change in P.E of body will be

(a) .2 mgR (b) %ng
1
(c) 3 mgR (d) gng

[Ans. (b) ? mgR]

8. Three bodies of each of mass 2 kg are situated
on x-axis at distance 1m, 2m, 4m from origin.
The resolving gravitational potential due to
the system at the origin will be

(a) 2G

8 4 7
(b) EG (©) EG (d)_EG

7
[Ans. (d) — — G]
:[Eﬁﬁ] 2
1 2 4
=_2G [1+l+lj| = —ZG.l — ZG
2 4 2

9. Let V & E be gravitational potential &
gravitational field at a distance r from the
centre of a uniform solid sphere, consider the
2 statements
(A) the plot of V against r is discontinuous
(B) the plot of E against 7 is discontinuous
(a) both A & B correct
(b) Ais correct but B i s wrong
(c) B is correct but A is wrong

(d) both A & B wrong
[Ans. (d) both A & B wrong]
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10.

11.

12.

13.

14.

Starting from the centre of be each having
radius R, the variation of g is shown by

(a)z ﬁ (b) 1 A
= S
@J (@ Z—L
> — =
[Ans. (¢) T &1
F =

If the acceleration due to gravity at the surface
of the earth is g, the work done in slowly lifting
a body of mass in from the earth’s surface to
a height R equal to the radius of the earth is

(a) % mgR (b) 2 mgR

(c) mgR (d) % mg R

[Ans. (a) l mgR]
2

Two spherical balls of mass 10hg are placed |

10cm apart. Find gravitational force of

attraction between them

(a) the earth does not attract the objects in a satellite

(b) the normal force by chair on the person balances
the earth attraction

(¢) the normal force is zero

(d) the person in sattelite is not accelarated

[Ans. (¢) the normal force is zero]

A body is suspended from a spring balance
kept in a satellite. The reading of the balance
is W, when the satellite goes in an orbit of
radius R and is W, when it goes in an orbit of
radius 2R

(a) W, =W,
(c) W,>W,

(b) W, <W,
(d) W, =W,

[Ans. (a) W, =W, ]|
Which of following quantities remain constant

in a planetary motion (consider elliptical
orbits) as seen from the sun?

(a) speed (b) angular momentum
(c) kinetic energy (d) angular speed

[Ans. (b) angular momentum]|

order@surabooks.com

15.

16.

A particle is kept at rest at a distance R
(earth’s radius) above the earth’s surface,
the minimum speed with which it should
projected so that it does not return is

GM GM GM 2GM
@ Gr ® Sr © | @ T
IGM
[Ans. (¢) . |— |
R

A satellite is orbiting the earth close to its
surface. A particle is to be projected from
the satellite to just escape from the earth the
escape speed from the earth is V, its speed
with respect to the satellite
(a) will be less than V,
(b) will be more than V,
(c) will be equal to V,
(d) will depend on direction of projection

[Ans. (d) will depend on direction of

projection]
B. MATCH THE FOLLOWING :
1. [ (1) | Kepler's I law (a) | Law of area
(2) | Kepler's 11 law (b) | Geocentric theory
(3) | Kepler's Il law | (¢) | Law of orbits
(4) | Ptolemy (d) | Law of period
»H @ 6 &
a) ¢ a d b
b) d a b ¢
¢c) b ¢ d a
d d b
) ¢ a [Ans:(a) ¢ a d b]]
Universal Gravitational -
2. 1M (@ | E
onstant
(2) | Gravitational field ®) | V()
(3) | Gravitational Potential () |U()
(4) | Gravitational Potential @ |G
Energy

»H @ 6 @
a) ¢ b a d
b) d a b ¢
¢) b ¢ d a
d b a d ¢ [Ans:(b)d ab ¢]
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KINETIC THEORY
Or GASES

Kinetic theroy of gases

[Origin of pressurej [Average Kinetic energy) . [ Origin of temperaturej-\
" —
( Mean speed )‘—
Maxwell - Boltzman
distribution function
-
~ \
( )
—»|  Degree of freedom [Mean free path j‘-
- J
Gr— ( <
aw ol equipartition Brownian motion
—>> of energy
. J
( N\
——3»|  Specific heat of gas
- J
[324]
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FORMULAE TO REMEMBER
(1) Ideal gas equation: PV = nRT (2) Charles’s law: ¥: constant
(3) Boyle’s law: PV = constant (4) Gay Lussac’s law: %: constant
P= l . RN V2
R 3V ‘
(5) Boltzmann’s constant: k, = N (6) Pressure exerted by a gas:

rms

(or) P= lPV2
R — Gas Constant; N — No. of gas molecules 3

2 2 2 R — Gas Constant
(7) rms velocity of gas molecule vV, = /Vl b VI2\I+ Vo _ /311\? M — Molar Mas{|

T — Temperature

3 3 3
(8) Average K.E of a gas E = 5 PV = 5 RT = 5 kgNT

3
(9) Ave. k. E per molecule of a gas E = > kg T

. 2
(10) Relation between pressure and K.E: P = E E

IMPORTANT TERMS & DEFINITIONS

_________________________________________________________________________________________________________

Boyle’s law . It states that at constant temperature the volume of a g mass of a gas is

. . ; 1
inversely proportional to the pressure, i.e. V &« 5 or PV = constant

Charles’s law :  Atconstant pressure the volume of a g mass of a gas is directly proportional
to its absolute temperature.

\Y%
T =constant (or) Vo< T

Graham’s law of : It states that the rate of diffusion of a gas is inversely proportional to the
diffusion square root of its density.

Avogadro’s law . Itstates that equal volume of all gases under similar conditions of temperature
Avogadro’s no. : It is the number of particles present in one mole of a substance.

Degrees of freedom :  The total number of independent modes in which a system can possess energy.
Law of equipartition :  Forany system in thermal equilibrium, the total energy is equally distributed
of energy among its various degree of freedom and the energy associated with each

degree of freedom is % kT.

Mean free path :  The average distant travelled by a gas molecule is known as mean free path.

Brownian motion :  The zig — zag motion of gas molecules is Brownian motion. * it occurs due
to random collision of molecules.

_________________________________________________________________________________________________________

]
]
]
]
]
]
]
]
]
1
1
1
1
1
1
1
1
1
1
1
:
:
:
l
. 1
and pressure contain equal number of molecules. !
:
i
1
1
1
1
1
1
1
1
1
1
1
]
1
1
]
:
'
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1.

I. MuLtipLE CHOICE QUESTIONS:
A particle of mass m is o
moving with speed u in a .
direction which makes 60° ,fj:
with respect to x axis. It s

EVALUATION

undergoes elastic collision
with the wall. What is the
change in momentum in x
and y direction?
(a) Ap, =-mu, Apy =0
(b) Ap, =—2mu, Apy =0
(¢) Ap,=0,Ap =mu
(d) Ap, =mu, Apy =0

[Ans. (a) Ap, = -mu, Ap = 0]
A sample of ideal gas is at equilibrium. Which
of the following quantity is zero?
(a) rms speed (b) average speed
(c) average velocity (d) most probable speed

[Ans. (¢) average velocity]

An ideal gasTiST maintained at T constant |

pressure. If the temperature of an ideal gas

increases from 100K to 10000K then the rms

speed of the gas molecules

(a) increases by 5 times (b) increases by 10 times

(c) remains same (d) increases by 7 times
[Ans. (b) increases by 10 times]

Two identically sized rooms A and B are
connected by an open door. If the room A is
air conditioned such that its temperature is
4°C lesser than room B, which room has more
air in it?

(a) Room A (b) Room B

(c) Both room has same air

(d) Cannot be determined [Ans. (a) Room A]

The average translational kinetic energy of
gas molecules depends on

(a) number of moles and T
(b) onlyon T
(c) Pand T

(d) Ponly [Ans. (2) number of moles and T]

order@surabooks.com

10.

If the internal energy of an ideal gas U and
volume V are doubled, then the pressure

[Sep-2021]
(b) remains same
(d) quadruples
[Ans. (b) remains same]

(a) doubles
(c) halves

C
The ratio y = C—P for a gas mixture consisting
\4
of 8 g of helium and 16 g of oxygen is
(Physics Olympiad -2005) [Jun.-2019]

23 15 27 17
(a) 5 (b) 7 (©) 7 (d 7

27
[Ans. (¢) F]

A container has one mole of monoatomic ideal
gas. Each molecule has f degrees of freedom.

C
What is the ratio of y = C—P ?
\4

f f

2
®L © @ 22

(@ f 12 7

f+2
[Ans. (d) —— ]
f

If the temperature and pressure of a gas
is doubled the mean free path of the gas
molecules

(a) remains same
(c) tripled

(b) doubled

(d) quadrapoled

[Ans. (a) remains same]
Which of the following shows the correct

relationship between the pressure and density
of an ideal gas at constant temperature? /Hy-2019/

P P
P

@ ‘k (b)

B P
P

NN

P P P

[Ans. (d) ‘ / ]

P
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Simple Harmonic Motion (SHM)
(.

p
a=—w?A sinw t < F=—kx x=+A sinwt
a= -’y d’x —>» | V=Aw coswt

dt2+wx 0
du T Y
= _L 2 3
(F_|dxHU_2kx4 l |

1
= 7k& HKE = Lmy?

Vs

Linear
SHM

v w=

! !

e N [ N
Simple Pendulam U - Tube « Spring mass
Combination of Springs

Differential Differential m Senes

equation: equation:

o o Ia/W%MN*ﬁIWWEQ_ K= Kk
46 __8g dy __2¢ k+k
dt ! dtz l 4 (2) Parallel:
Time Period: Time Period: k,

_ 1 I m k P = ki + k.
T=2m \/; T=2n ,[5— 28

N J\ J )
[351]
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FORMULAE TO REMEMBER

(1) Periodic Motion :
(i) Frequency, v=—

(ii) Angular Frequency, ® = 2nv = Z?n

2mt ¢_.— Initial phase
(2) Phase, =(0t+0,)= (—+¢ ) (2mve+0,) o Angular frequency

¢ — Phase of the vibrating particle
or
27t

¢=T+¢o

(3) Simple Harmonic Motion:
(i)  Differential Equation,

2

(a) Linear SHM. = ‘th +®’y, where ®* =—

Ay , .« 9— Angular displacement
(b) Angular SH.M. = == 6=0, where ®" = 7 K= (Kappa)

I -+ Moment of Inertia

(ii) General equation

(ay—Einear SSH:My=y, s (or+¢)~
(b) Angular SHM: 6= 0, sin (of + ¢)
(iii) Displacement, y = A sin ®¢, y = A cos ®t

(iv) Velocity N=0A* -y’

. dv .
(v)  Acceleration, a= ” —~m°Asin ot

(vi) Time period, T= n_ 21t\/Z
(0] A

(4) Oscillations:
(a) Loaded Spring:

c . . . Inertia fact
(i) Horizontal direction, T=2xn _NerHa faetot ‘/
Sprlng Spring factor

Frequency, V=
(ii) Vertical direction, T=2n \/z
g

Frequency, v=—o
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I.

1.

(b) Coaded spring combinations:

Case (I): Two springs in parallel, T=2n L, k=k,=k
k +k,

=T=2nm,|—
2k

Case (II): Two springs in series, T=2n /—m(]fl ;kz)
1°7
k=k,=k=T=2n /27’%

1

(5) Spring constant: k= ;

(i) Inparallel k=k +k,

(ii) In series = +i = !
k, k  kk,

==
-

kl kz
k, +k,

EVALUATION

MuLtiPLE CHOICE QUESTIONS

In a simple harmonic oscillation, the
acceleration against displacement for one
complete oscillation will be
(Model NSEP 2000-01) [HY - 2019]
(b) acircle
(d) a straight line
[Ans. (d) a straight line]

(a) an ellipse
(c) aparabola

A particle executing SHM crosses points
A and B with the same velocity. Having taken
3 s in passing from A to B, it returns to
B after another 3 s. The time period is

(a) 15s (b) 65

(c) 12s (d) 9s [Ans. (c) 12 s]

The length of a second’s pendulum on the
surface of the Earth is 0.9 m. The length of
the same pendulum on surface of planet X
such that the acceleration of the planet X is n
times greater than the Earth is

(a) 0.9n (b) %m
(c) 097’ m (d) 0—29 [Ans. (a) 0.97]
n

order@surabooks.com

A ssimple pendulum is suspended from the roof
of a school bus which moves in a horizontal
diréction with an acceleration a, then the time
period is

1
(@ To —5—

1
(b) To ——
g +a \Jg +a

(c) Tow g’ +a’ (d) To (g +a?)

1
[Ans. (b) T o W !

Two bodies A and B whose masses are in the
ratio 1:2 are suspended from two separate
massless springs of force constants k, and
k; respectively. If the two bodies oscillate
vertically such that their maximum velocities
are in the ratio 1:2, the ratio of the amplitude

A to that of B is
kg kg
(a) JzkA O
© (22 @ 32
A A k
[Ans. (b) | —

]
8k,
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A spring is connected to a mass m suspended
from it and its time period for vertical oscillation
is T. The spring is now cut into two equal halves
and the same mass is suspended from one of
the halves. The period of vertical oscillation is

[Sep-2021]

10.

A pendulum is hung in a very high building
oscillates to and fro motion freely like a simple
harmonic oscillator. If the acceleration of the
bob is 16 ms 2 at a distance of 4 m from the
mean position, then the time period is

(NEET 2018 model)

(a) T = 2T (b) T' = % (a) 2s ) 1s  (c) 2ns  (d) s
[Ans. (d) 7ts |
(c) T'=~2T @T=Jf : . :
2 11. A hollow sphere is filled with water. It is hung
[Ans. (b) T' = l] by a long thread. As the water flows out of a

J 2
The time period for small vertical oscillations
of block of mass m when the masses of the

pulleys are negligible and springs constant
k, and k, is

(a) T=4r

(b) T=2m

J:
=

12.

hole at the bottom, the period of oscillation
will [Sep-2021]
(a) first increase and then decrease
(b) first decrease and then increase
(c) increase continuously
(d) decrease continuously

[Ans. (a) first increase and then decrease]

The damping force on an oscillator is directly
proportional to the velocity. The units of the

(c) T=4n m(k +k2 constant of proportionality are (AIPMT 2012)
(d) T=2n m(k1+k2 (a) kgm's™ (b) kgm s2
(c) kgs™! (d) kg's
[Ans. (a) T =4n [Ans. (c) kg s7!]
AsunplependulumhasatlmeperlodT . Wheniits point 13. When a damped harmonic oscillator

of suspensmn is moved vertically upwards according
asy = kt?, where y is vertical distance covered and

k =1 ms 2, its time period becomes T,. Then,
2

completes 100 oscillations, its amplitude

is reduced to (%) of its initial value. What
will be its amplitude when it completes 200

T2 2 —5is (g =10 ms2) (IIT 2005) oscillations? [Sep-2020]
1 2 1 1
11 6 5 — b) = — d -
@ e ©F @3 @5 ®3 @5 @5
6 1
[Ans. (c) ?] [Ans. (d) ;l

An ideal spring of spring constant k, is suspended
from the ceiling of a room and a block of mass
M is fastened to its lower end. If the block is

14.

Which of the following differential equations
represents a damped harmonic oscillator ?

released when the spring is un-stretched, then d’y 3 d*y dy
the maximum extension in the spring is @) a ty=0 (®) a " YE ty=0
(IIT 2002) 2 i
Y 12
M M M M A = Ziy=
@42 ) 25 ©2-5 @ SF © G +ky=0 @ g +y=0
k k 2k 5
d d
M Y y
[Ans. () 2 f’] [Ans. (b) =7 +7 —+y=0 |
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PART - | 7.  When an object is at rest on the inclined rough
Note : (1) Answer all the questions. (15x1=15) surface,
(i1) Choose the most appropriate answer from (a) static friction is not zero and kinetic friction is
the given four alternatives and write the Zero
option code and the corresponding answer. (b) static and kinetic frictions acting on the object is
Two equal masses m, and m, are moving along Zero
the same straight line with velocities 5ms™ and (c) static and kinetic frictions are not zero
-9 ms! respectively. If the collision is elastic, then (d) static friction is zero but kinetic friction is not
calculate the velocities after the collision of m, and Zero
m,, respectively 8.~. A couple produces :
(2) —9ms* and/S ms™ “(b) —ims™ and 10 msg (a) rotation and translation
(¢) 5ms'and 1 ms! (d) 10ms'and 0 ms™! .
. . : 1l (b) pure rotation
If a particle executes uniform circular motion in the (¢)no.otion
xy plane in clockwise direction, then the angular .
o (d) pure translation
velocity is in : )
. .4 9. A transverse wave moves from a medium A to
(a) —z direction (b) +y direction . ) .
(c) —x direction (d) +z direction a medium B. In medium A, the velocity of the
) _ _ transverse wave is 500 ms™' and the wavelength is
A hollow sphere is filled with water. It is hung by a 5 m. The frequency and the wavelength of the
long thread. As the water flows out of a hole at the wave in medium B when its velocity is 600 ms
bottom, the period of oscillation will : respectively are
(a) increase continuously
(b) first increase and then decrease (a) 120 Hzand 6 m (b) 120 Hzand 5 m
(c) decrease continuously (c) 100 Hz and 6 m (d) 100 Hz and 5 m
(d) first decrease and then increase 10. The dimensional formula of Planck’s constant h is :
Which of the following is not a Scalar? (a) [MLT'] (b) [ML2T]
(a) Pressure (b) Viscosity N s
(c) Stress (d) Surface tension (¢) [MLT"] (d) [ML*T]
If an object is thrown vertically up with the initial | 11. The unit of surface energy is :
speed u from the ground, then the time taken by the (a) Nm? (b) Nm? (c¢) Nm (d) Nm™'
object to return bacl; to groundzis 3 ) 12. The gravitational potential energy of the Moon with
u u u 1
() u b 2 © = @ L respect to Earth is
20 2g g g (a) can be positive or negative
The efficiency of a heat engine working between the (b) always positive
freezing point and boiling point of water is : (c) always zero
(a) 26.8% (b) 6.25% (c) 12.5% (d) 20% (d) always negative
[427]
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13. A spring is connected to a mass ‘m’ suspended from | 31. What are the applications of Dimensional Analysis?
it and its time period for vertical oscillation is ‘T’. | 32. Define the degrees of freedom. Give an example.
The spring is now cut into two equal halves and the | 33. Ifexcess pressure is balanced by a column of oil with

14.

15.

same mass is suspended from one of the halves. The
period of vertical oscillation is :

(a) T'= 2T (b) T'= V2T
T
(@ T'= -

-l
(©) “\> \/5

If the internal energy of an ideal gas U and volume V
are doubled then, the pressure

(a) halves (b) doubles
(c) quadruples (d) remains same
Consider a circular leveled road of radius

10 m having coefficient of static friction 0.81. With
what speed a car has to move on the turn so that it
will have safe turn? (g = 10 ms?) :

(a) 12ms™! (b) 8 ms!' (c) 14ms' (d) 10 ms™

ParT - 1l

Answer any six questions. Q.No 24 is compulsory.

16.
17.
18.

19.
20.
21.
22.
23.

24.

6x2=12)

Define angular velocity.
State Wien’s law.
Check he correctness of the equation v = u + at using
dimensional analysis method.
Give any two examples of torque in day-to-day life.
Define frequency of simple harmonic motion.
Abook of mass m is at rest on the table. Draw the free
body diagram for the book.
Compute the distance between anti-node and neighbouring
node.
Why the energy of a satellite or any other planet is
negative?
Calculate energy consumed in electrical units when
a 75 W fan is used for 8 hours daily for one month
(30 days).

Parr - I

Answer any six questions. Q. No 33 is compulsory.

25.

26.
27.

28.
29.
30.

(6 x3=18)
Derive the relation between Momentum and Kinetic
energy.
State the law of transverse vibrations in stretched strings.
Show that in horizontal projection, the path of a projectile
is a Parabola.
Define centre of gravity
State Stefan-Boltzmann Law.
What are the salient features of Static and Kinetic
friction?

order@surabooks.com

specific gravity 0.8, 4 mm high, where R = 2.0 cm, find
the surface tension of the soap bubble.

PArT - IV
Answer all the questions. (5x5=125)
34. (a) Explain the oscillations of liquid column in U-tube.

35.

36.

37.

38.

L=

10.
11.
12.

13.

14.
15.

(or)
(b) Derive the Kinematics equations of motion for
constant acceleration.
(a) State and explain work energy principle.
(or)
(b) Explain how overtones are produced in a closed
organ pipe.
(a) Convert 76 cm of mercury pressure into Nm
using the method of dimensions.

(or)
(b) Explain in detail Newton’s law of cooling.
(a) State and Prove Bernoulli’s theorem.
(or)
(b) Deriye an expression for Kinetic Energy in Rotation.
(a) Explain the need for banking of tracks.

(or)
(b) Explain the variation of g with depth from the
Earth’s surface.

* ok k

ANSWERS
PART - |
(a) -9ms!'and 5 ms!
(a) —z direction
(b) first increase and then decrease
(c) Stress

2u
() —
g
(a) 26.8%
(a) static friction is not zero and kinetic friction is
Zero
(b) pure rotation
(¢) 100 Hz and 6 m
(b) [ML*T 1]
(d) Nm'!
(d) alway§r negative
d T'=—
(d) NG

(d) remains same
(d) 10 ms™!
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