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im at the PBest, but...

Conceptual Representation
of
Online Mentoring
An Initiative To Bridge Gap between
Passionate Teachers
and
Desperate Students
4 Selfless Endeavour
to
Democratize Education
with a sense of
Personal Social Responsibility (PSR)

Equipments at Learning
Center

Equipments at Mentoring 1.Desk-/Lap-top
Center 2. WebCam
1.Desk-/Lap-top 3. A Mixer-cum-amplifier with
2. WebCam Speakers
3. Headset with Microphone and Wireless Microphone
4. Digital Pen 5. Overhead Projector.
AND 6. UPS { For Continuous Power Supgply

Broadband-Intemet Connection to computer, mlernet modem and L&F)

AND
Broadband-Internet Connection:

Special Features
1. Free and Open to all to
adopt. Modify, change,
correct
2. Welcomes participation,

Important Links
1. Good Internet

Connectivity (Wired

Broadbgnd Learning promotion and facilitation on

Connection) Centre - 3 Zero-Fund-Zero-Asset
2. Subject-wise Learning-= - o~ (ZFZA) basis
Coordinator for Shtre™ 2 - 4 3. More details on

Technological and

Each Session to : :
Operational - please write

Bridge Learning

on http://
Gaps between www.gvanvigyvansarita.i
Mentor & Students n/contact/

. Staxt, without looéln.g time, with whatever s available.
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Infrastructural Requirement for Centers in Interactive Online Mentoring Sessions (IOMS)

Learning Center (if asked for by Mentor) | Mentoring Center (if asked for by Mentor)
Estimated Capital Cost (One Time)

Particulars Cost (in Rs) Particulars Cost (in Rs)
Desktop (without monitor) 20,000 Laptop 25,000
Projector 15,000 Projector -
Web camera 10,000 Web camera -
Mixer cum amplifier with Speaker and 15,000 Headset with Microphone 3,000
Wireless microphones
Wireless Surface Writing device 15,000 Wireless Surface Writing device 15,000
Total 75,000 43,000

Estimated Recurring Cost
Internet charges, based on estimated monthly data transfer | Internet charges, based on estimated monthly data transfer
which depends upon choice of cloud platform, and tariffs of ISP | which depends upon choice of cloud platform, and tariffs of

ISP
Cloud platform : IOMS is since an initiative driven with Personal Social
a. Subscription whether it annual as in WebEx or One | Responsibility (PSR) operating n Zero-Fund-&-Zero-Asset
time with AMC like inasin UTP+. (ZFZA) basis, the Cloud Platform has to provided by Learning
b. Cloud platform is a shared resource across Learning | Centers benefitting from IOMS. Gyan Vigyan Sarita will be
Centers benefitting from I0MS. pleased to connect Learning Centers for collectively

c. The IOMS envisages session for more than one centre | complementing the cost of Cloud Platform for arriving at a
together, these charges may be shared across, or one | mutual agreement on financial sharing.
centre bears total cost sequentially. It is purely in
mutual agreement between Learning Centers. So also IT Infrastructure with Dr Joshi has been in use and is
d. Benefit of sharing of charges of cloud platform can be | working. But, at any stage if upgradation becomes essential,
optimized with offset of schedule of sessions of IOMS. | extended hand by learning centers is gratefully welcomed on
ZFZA basis.

The same is true for any other mentor joining IOMS
Specification: These were practiced independently, based on ground level operating experience and need of optimizing the cost on
the initiative. This is essential to utilize financial resources, considered scarce, for benefitting more number of students at more

number of centers and mentoring centers.

These specifications have been updated by deriving motivation from VIVEKDISHA, Belur Math, which has been engaged in Online
Teaching to about 22 Centers, since last 10 years. The only difference that IOMS has is in extensive use of Whiteboard.

Web Camera: Logitech HD 1080p, with a tripod or wall mounting

Projector: Portronics LED Projector Beem 100”, 100 Limen, 130” Screen size, 800x480px resolution

Mixer-cum-Amplifier: Ahuja Make PA Mixer Amplifier Model DPA-370, 30 W Max/37W Max, with Two Cordless Mikes and Speakers.
This device offers echoless input/output communication with base computer and Mikes and Speakers in the Class.

Cloud Platform: UTP+, by PeoplelLink Unified Communications, Hyderabad with Six Users+Two Rooms. Its minimum bandwidth
requirement is 256 mbps, with facilities to tune image resolution, frame rate, bitrate etc. seamless streaming of data Audio-video-
whiteboard a necessity in IOMS. Without prejudice, any other platform that has been satisfactory tested for seamless data-transfer
at or below 256 kbpsis welcome.

Surface Writing Device: HUION make Model WH1409, it has wireless as well as wired communication with base computer.

UPS: An additional accessory, for uninterrupted continuity of session, based on power availability to be decided by Learning Center,
not included in above cost estimates.

Furniture and Lighting: At Learning Center, as deemed fit by local administration of Learning Center, not included in above cost
estimates.
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OUR MENTORING PHILOSOPHY: Mentoring is not teaching, neither tuition nor coaching. It

is an activity driven by passion, and commerce has no place in it. In this effort is to caution students that -

This place is not where they will be taught how to score marks and get higher ranks, but to conceptualize
and visualize subject matter in their real life so that it becomes intuitive.

This place is not to aim at solutions but inculcate competence to analyze a problem and evolve solution.

This place does not extend selective and personalized attention, rather an opportunity to become a part of
which is focused on learning and problem solving ability collectively.

This place provides an opportunity to find students above and below one’s own level of learning. Thus
students develop not in isolation but learn from better ones and associate in problem solving to those who
need help. This group dynamics while create a team spirit, an essential attribute of personality, while one
learns more by teaching others.

This place has strategically chosen Online Mentoring, so that those who are unprivileged can gather at one
point and those who can facilitate learning of such students by creating, necessary IT setup. Aseperate
Mentor’s Manualis being developed to support the cause.

We are implementing this philosophy through Online Mentoring


http://www.gyanvigyansarita.in/MentorsManual.aspx
http://www.gyanvigyansarita.in/OnlineMentoring.aspx
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GROWING WITH CONCEPTS

Concepts of an expert are not like a static foundation of a huge structure; rather it is like blood
Slowing in a vibrant mind.

During growing into an expert, each one must have used best of the books available on subject and received
guidance of best of the teachers. Authors might have had limitations to take every concept thread bare from first
principle and so also must be the constraint of teacher while mentoring a class with a diversity of inquisitiveness
and focus. As a result, there are instances when on a certain concept a discomfort remains. The only remedy is to
live with the conceptual problem and continue to visualize it thread bare till it goes to bottom of heart and that is
an ingenious illustration.

In this coumn an effort is being made to take one topic on Mathematics, Physics and Chemistry in each e-Bulletin
and provide its illustration from First Principle. We invite all experts in these subjects to please mail us their
ingenious illustrations and it would be our pleasure to include it in the column.

We hope this repository of ingenious illustrations, built over a period of time, would be helpful to ignite minds of
children, particularly to aspiring unprivileged students, that we target in this initiative, and in general to all, as a
free educational web resource.

This e-Bulletin covers — a) Mathematics, b) Physics , ¢) Chemistry and d) English Gammar. This is just a
beginning in this direction. These articles are not replacement of text books and reference books. These books
provide a large number of solved examples, problems and objective questions, necessary to make the concepts
intuitive, a journey of educational enlightenment.

Looking forward, these articles are being integrated into Mentors’ Manual. After completion of series of such
articles on Physics it is contemplated to come up representative problems from contemporary text books and
Question papers from various competitive examinationsand a guide to theirsolutions in a structured manner, as a
dynamic exercise to catalyse the conceptual thought process.

None in this world is absolute,
None exists in isolation,
Everyone exists in context,
Everyone has a surrounding
Everyone is relative
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An Appeal: Gyan Vigyan Sarita

A Non-organizational Initiative of a Small Set of Co-passionate Persons

Philosophy: Personal Social Responsibility (PSR)

Objective: Groom competence to Compete among
unprivileged children from gth-12th in Maths and
Physics, leading to IIT-JEE.

Financial Model: Zero-&-Fund-Zero-Asset
(ZFZA). 1t calls for promoters and facilitators to
provide infrastructure for use to the extent they feel it
is neither abused nor there is a breach of trust. And,
reimbursement of operational expenses to the
participators

Operation:

a. Mode: Online since July’16, using Google
Hangouts, a free we-conferencing S/w, with
connectivity upto 15 nodes.

b. Participation: Voluntary and Non-
remunerative, Non-Commercial and Non-
Political

Involvement:

a. AsPromoter -
1. Initiate a Learning Center,
ii.  Sponsor a Mentor who is willing to join on
certain terms,
iii.  sponsor cost of operation and up-gradation
of infrastructure to voluntary mentors,
iv.  Sponsor Website.
b. As Facilitator —

i.  Provide space and infrastructure for Online
Mentoring Sessions (OMS), which is
generally available, with a marginal add-on,

ii.  Garner support of elite persons to act as
coordinators at a Learning Centre.
c. AsParticipator -
i.  Asa Mentor,
ii.  As Coordinator,

ili.  As Editor and or contributor of thought
provoking articles for e-Bulletin, which are
relevant to the initiative, and make it more
purposeful and reachable to the target
audience.

iv.  Asauthor of Chapters for Mentors’ Manual,
being uploaded as a Free Web Resource,

v.  Anything else that you feel can add value to
the mission and make it more purposeful.

vi.  Anything else that you consider to make this
initiative to become more effective.

Background: The initiative had its offing in
May’12, when its coordinator, a power engineer by
profession, soonafter submission of Ph.D. Thesis in
April12, at IIT Roorkee, at the age of 61 years,
decided to mentor unprivileged students.

SARTHAK PRAYASH, a Ghaziabad based NGO,
warmly accepted the proposition and created a
facility to mentor students from 8+ to prepare in
mathematics and physics and prepare them for
engineering entrance tests. They warmly
reciprocated and created a class room.

Experience in this selfless social work were used to
navigate across without losing focus. He was
associated with SUBODH FOUNDATION from
Sept'15 to Sept’16 during which he published a

monthly e-Bulletin SUBODH-9f3#T to create

visibility across persons who could make a
difference.

In Sept’16, post transition, the mission has been
continued as a non-organizational entity Gyan
Vigyan Sarita, with a set of Four persons,
including retired Prof. SB Dhar, Alumnus-IIT
Kanpur, a middle aged Shri Shailendra
Parolkar, Alumnus-IIT Kharagpur, settled at
Texas, US and Smt. Kumud Bala, Retired
Principal, Gouvt. School Haryana. Earlier, they were
complementing the OMS. While, the initiative
survived transition, a website:
http://guanvigyansarita.inhas been launched. It
contains under itsMenu: Publication>e-
Bulletins, and>Mentors’ Manual. You may like
to read them.

Actions Requested: May please like to ponder
upon this initiative. Queries, if any, are heartily
welcome. We would welcome your -collective
complementing in any of the areas listed at
Involvement, above, to make the mission more
purposeful and reachable to target children.


http://gyanvigyansarita.in/
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‘/\w ) Coordinator’s Views
>3 I Am Not alone

Every action is a matter of an individual’s choice arising out of thought process, a culmination of
the past that was lived. Therefore, none else is responsible for present and has to be happily either
accepted, or corrected if future course is to be changed. Despite, there are moments of deep
discontentment when despite selfless efforts, satisfaction is completely out of sight. At such
moments poem “Ekla Chalo re....” by Gurudev Rabindranath Tagore, inspirational quotes of
Abraham Lincoln, Swami Vivekananda, many social reformers and great statesman are good to
catalyze fire to resume efforts, without loss of faith in self, even in a state of loneliness. But, this
stupid mind is stubborn, it aggravates by repetitive poking - why should I be alone? Am I to walk
it alone? How long to keep walking alone? Human, as a social creature, being alone is most
haunting experience. This has prompted an introspection of illusion of loneliness on a mission,
during travelling, or staying, when a companion is most desired. This article is manifestation of

the introspection.

Birth of every child is a consequence of act of consent
or dissent of biological parents. A child grows in
mother’s womb and is nurtured by her directly. Many
others, part of the support system, indirectly nurture
a child until it becomes an integral part of the socio-
economic order prevalent in the environment. This
support system has its own regulatory nature where
each player performs within the known freedom and
constraints, called #JTer (Maryada). Any breach of

maryada causes imbalance in the eco-system. Such
imbalances cause perturbations in the system which
are followed by stabilization process, during which
disturbance energy is either absorbed or dissipated
through necessary changes in it.

Nevertheless, an egoist like me never loses an
opportunity to proclaim as maker of self-destiny.
Occasionally, I also choose to humble down with
generous gestures support of persons around, in my
accomplishments. It is quite perplexing to notice
paradoxical attitudes within myself.

Society and humanity despite all adversaries have
survived, rather grown. It is due to an element of
goodness. Goodness is like nectar which has
enormous capacity to neutralize venom of evils. But,
being a worldly person, neither a saint nor God, is it
affordable for me to keep pardoning all evils? Is it
possible by sacrifices to transform all evils into
good?

I am inclined to believe that theses perplexing
questions are in mind of every other person. This
must have prompted Sant Kabeer. a candid and out

spoken thinker to say "§:@ # AT Y, g@H X
P | S # gIRT W, A g@FE 81| " (Dukh main

sumiran save kare, Sukh main kare na koya; Jo Sukh
main sumiran kare, To dukh kahe hoye - meaning

‘While in trouble everyone remembers God, why
would trouble come in if God is remembered in good
times). Well, this is a believers’ nerspective. It is also

believed to be 9retetr  (Pralabdh resultant of all

prior deeds) and is accepted across all religions. But,
an atheist perspective prompts to explore
shortcomings in an action that have caused an
outcome contrary to expectations, despite well
intended, planned, organized efforts without sense of
guilt in respect of commitment and sincerity. The
introspection converges to a believers’ perspective
“As you sow, so shall you reap”. It is a domain of
metaphysics where thought energy also creates
reaction as per Newton’s Laws of Motion (NLM).
Momentarily, one may find to be a gainer while
pursuing vested or ill conceived efforts, but life is in
totality and not in tits and bits; everyone has to face
consequences of his actions in due course.

But, can there be a third perspective on the miseries.
It is derived from evolution of life on earth in its
present form, a complex dynamics, bio-chemistry,
which is governed by survival instinct promulgated
by Charles Darwin in his “theory of evolution”.
Honestly, compulsions of survival on a worldly
person keeps him attached to expectations while
engaging in anv work. This causes deviation from the
essence of faswrAr FAAET (Nishkam Karmayog-

means selfless working). The whole socio-economic
order works on the principle of returns on
investment (ROI). Every person, being a
psychological creature, is influenced by gain and loss,
appreciation or acceptance on success, and criticism
or rejection on setback or failures. But, choosing a
path of reform is a result of continuous and
consistent thoueht process and actions. which is in
no way different from d9I&AT (Tapasya — meaning

austerity). Tapsya, at its climax, starts radiating
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energy, assimilated in the process, in the form of
peace seven innate virtues - love, bliss, purity, power,
knowledge and happiness. At this stage, pleasure and
solace of being able to do good for others, spins off
feeling of loneliness, if any. These virtues are
prevalent in every spiritual soul with a degree of
degree and keep changing with the order of spiritual
attainment and its pursuit.

Socio-economic reforms require collective efforts.
None, howsoever omnipotent, can alone bring in the
reforms. Spirituality helps to catalyze the process of
reform. In the process, despite agreement on need of
reform, thinking minds might disagree on mode,
means and priority. Such disagreements among
inspired people drive them to arrive at a more
purposeful engagement in the process. Spirit of
agreeing to disagree for betterment requires care to
shield it from aberrations arising out of subjectivity.
Commitment of persons engaged in this kind of
mission depends upon their level of inspiration and
motivation which has been analyzed _in this column
in bulletin dt 15t June’18 on its page 8-10.

Philosophy, nature and practices of Gyan Vigyan
Sarita (GVS) have been explicitly brought out in its
website. It is a small group of compassionate persons
working on non-organizational, non-remunerative,
non-commercial and non-political basis. During a
period of last Six years of operation, it has passed
through multiple phases. Despite, survival of the
initiative, with stronger commitment, is a result of
synergy of spiritual souls around us.

In pursuit of such initiatives there would be persons
coming across whose motivational level might put
them on non-returnable trajectory. Despite, the
interaction would create a mutual reaction in the
thought process for reconsideration on cause and
effect. It might cause departure of some inspired
persons; if at all it occurs there would be reunion, in
due course, with a stronger cohesion. Motivated
persons, if revert back their cohesion catalyzed by
penance, shall be much stronger. Their synergy has a
potential to attracts stray persons around. Story of
Rishi Balmiki is an excellent example conveying this
human dynamics.

Practicing an inspired mission generally calls for an
aggressive persuasion. The level of aggression needs
to be regulated with degree of hardening in self-
conviction that the other person has undergone. This
persuasion is more a matter of transforming persons,
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before their induction into the pursuit of reform.
Such transformations are a necessity to create a
larger synergy needed for the mammoth reform.

GVS has evolved a proposition Interactive Online
Mentoring Sessions (IOMS) to impart quality
education to unprivileged children. In this initiative,
education is just not about grooming competence to
compete among unprivileged children. It is about
inculcating human values of coexistence in a
spiritual, not religious, by way of education.
Requirement of resources in IOMS is so meager that
more than often, the group of GVS come across -
Why do we not meet it alone? Why do we expect
others to collectively complement it? The manner in
which IOMS aims at bringing in social reform
through education, it necessarily requires collectively
complementing of efforts by accomplished persons.
Evolution of financial model Zero-Fund-&-Zero-
Asset (ZFZA) is a deliberate decision to induce
among elites a coherence in their efforts with a sense
of Personal Social Responsibility (PSR). Educational
disparity, qualitatively and quantitatively, is already
so wide that it calls for a concerted efforts to
democratize education . This gap cannot be abridged
with either window dressing or a patch work. It is an
opportunity for all, especially those who can make a
difference, to play their due role.

This thought process is with full knowledge of the
fact that elites are fewer than unprivileged, among
the elites persons inspired with PSR are more scarce.
This gap was viewed by Karl Marx as cause of class-
conflict. Using his dialectical thought process, an
alternative way is seen from a spiritual perspective. It
is neither a compromise nor arising out of
helplessness, rather it seen as a miracle of
embodiment of seven innate virtues. This requires
dissemination of candid views straight, logically but,
with love and compassion to explore possibilities and
potential of pro-action. This is essential to leave
behind legacy for beloved descendents of each of us,
and lend them an era to - grow while competing,
coexist without conflicts, in peace without struggle
or war, and pro-act without complacence. This will
lead to optimization of synergy, the essence of
coexistence, instead of spilling it away in conflicts. It
is duty of an inspired person on such a mission to
disseminate his thought process to all around; it is
neither an advertisement, nor a self-proclamation. It
is essential to ensure that none of the co-passionate
person is left-out, because of ignorance of such an
initiative which is within his access.
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Integrated persuasion of efforts, at times due
unwillingness of others to collectively complement
for the cause, might be questionable on the scale of
good or bad. These two are relative notions and is left
to the judgment of impartial persons; which is very
difficult to find. Discrimination between good and
bad leads one into domain of theology, morality and
socioeconomic ethics. These three domains are not
my cup-of-tea. But, being an entity in the system it
can be viewed from common sense and experiences.

Bad is that where gains achieved out of an act are
disproportionate to the efforts. It's corollary is in
inflicting harm, damage, torture or loss to the subject
disproportionate to the injury or threat caused by
him to the eco-system. This act could be intentional
for survival or out of ignorance. The mode of
correction depends upon socioeconomic ethics
prevalent in the society, which is dynamic.

In predator stage pursuit of survival compulsions
phrased as ‘might is right’. Growth of social order led
to rules and norms of justice. Experiences of
disparity prompted contemporary elites to evolve
principles of natural justice, caring and sharing,
coexistence and governance. Violation of the
principles of natural justice, on predator norms,
beyond limits of social tolerance, a sociological
disorder erupts. Results of such eruptions are
volcanic coupled with lot of destruction.

Despite, there is something absolute, and that is the
need of coexistence; not for immediate future, rather
for distant future in progression. Every act is like a
force and is bound to cause a change. If the act is
towards creating a stable coexistence, it is good. But,
resistance to change is a natural coupling and has got
to be accepted as an integral part of the process.

Going further, every act can be classified into one of -
reactive, passive or proactive. If an act is an outcome
of motivation it is reactive. An act performed in an
impulsive manner out of survival instinct without
pre-thought it is passive. And an act pre-conceived
and performed out of inspiration it is proactive.

An initiative for a social reform is all about proactive
inspiration, which is none’s personal propriety. It,
therefore, has to be open to all to know, to think, to
analyze and then to add, modify or take-away either
to pro-act or to collectively complement for the larger
good. There is no place for competition in it. Elites,
who can create a bigger difference, have a bigger role
to play. Every individual understands well reactions
arising out of actions. Coercive effects of actions are
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dependent upon the degree of inspiration or
motivation behind it. All that is needed is to accept
the ground reality, to wake up, to arise and to feel
inspired to work for the larger good. This is the only
way of undoing the damage that has occurred to the
social coexistence, for whatever reason.

Social order is an outcome of collective wisdom.
Nevertheless, every social order had a beginning in
thought process of either an individual or a small
group of individuals. Such thought process gains
momentum only when it is pursued with full
conviction, sincerity, honesty and is full of
inspiration and preparedness to accept its aftermath
as a natural consequence. There are instances when
one, in his lifetime, is not able to observe his values
and efforts seeing light of the day. This reminds
story of an old lean-and-thin man who kept
planting trees so that it would give shade in sunny
days to unknown passersby and fruits to a unknown
hungry men.

At times we confront a dilemma that - are we
responsible for obstructing passage of social reform
by sticking to our approach arising out of ZFZA? Is
it wrong to assert reciprocation from promoters
and facilitators in furtherance of the initiative? This
initiative is not a pacification drive where logic of
convenience, vested interests and impact on good
will should prevail. As a researcher and inspired
initiator the primary role is to take a thought, live it
and perpetuate it to the extent it is right, and correct
wherever need of it is felt. It is not acting like a
lawyer who argues righteousness of his client on
technical ground, despite full knowledge of the guilt.
It is also not like preaching or giving sermons to
widen the empire and following. Nor it is a political
drive where mere appeasement of polity is primary.
It does require to disseminate facts with openness to
resolution of stalemate, if it occurs, through a
solution which feasible and sustainable for
coexistence.

It is with this consciousness that in ZFZA model
clearly outlines needs of provide infrastructure,
operational overheads and their up-gradation, as and
when required, by promoters and facilitators; it is a
prerequisite for im plementation of IOMS. GVS team
is committed to mentor target students in letter and
spirit. Success of IOMS is based on premise that
constituent of system complies with it’s maryada. It
requires enormous persuasion, patience, efforts and
energy to reach a stage of acceptance of IOMS and
attain its operational stability. Once tipping point is
reached, the whole process of social reform through
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education will become self-propelling. In this pursuit
seven innate of spirituality are considered greatest
virtues.

With general election down the line, momentum is
being gained in respect of discussions on exercising
franchise in election for right candidate rather than

for party. Likewise, there are proponents of 3IrGstr

&I TeTeite (politicizing groups), where various socio-

economic groups organize themselves and
collectively exercise their franchise to press their
socio-economic demands. But, is it a democracy? Is
it not close to mobocracy? Any act that creates a
divide among people leads deformation of the
socioeconomic order. Democracy is individual-
collectivism where polity rises to a level where every
individual exercises its franchise to the best of its
wisdom. This is the reason secret ballot is practiced.
Democracy is a collective commitment for a reform
for a better socio-economic order. In this kind of
democracy wise and considered decision of every
individual is essential. It has to be based on answers
found by them to some basic question questions -
who 1is right? Degree of consensus among right
person? Agenda of right persons? Are right persons
in agreement to collectively complement each other
for a right cause?

Answers to above questions, though inevitable, are
extremely tough, especially in highly unstable
socioeconomic scenario. This is where collective
wisdom plays an important role. It necessitates
democratization of education to bridge gap among
the polity in respect of proficiency with socio-
economic awareness. Governance cannot be an
individual’s responsibility, this is where role political
parties comprising of wise-men with high sense of
PSR becomes rudimentary. But, parliamentarian
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who fail to perform their role as people’s
representative in becoming a part of a solutions, are
part of problem, need to be viewed accordingly. Such
parliamentarians, be in government or in opposition,
can never appreciate the need of social reform
through education; they would rather see it as self-
deceptive. Therefore, polity has to rise above, on
scale of ideology, duty and responsibility with
committed inspiration to evolve a corrective socio-
economic order. This makes this initiative and like
ones fundamental to the democracy. Emergence of
spiritual thinkers and Gurus like Chanakya 1is a
phenomenon, with an optimism that each one of us
to grow with these virtues.

Summary: There is an African proverb — ‘If you
want to go fast, go alone.; if you want to go far, go
together’. Coexistence is a far reaching necessity;
therefore, initiation of social reforms through
education inclusive of virtues. It should not be
delayed anymore. This reform cannot be achieved
alone, we have to collectively complement each
other, and elites have bigger role to play with a
sense of PSR; we need to reciprocate to the society
for we have received.. We can work collectively to
avoid another disaster of class-conflict, a
proposition in Marxism, which has been rejected by
the world. Proactive elites through inspirational
initiative and spiritual virtues can bring in a change
desirable for larger good, with peace and
tranquility. It will help to leave behind them a
legacy of sustainable coexistence of society, and
with nature, a manifestation of spirituality .

We have never felt alone in this initiative, and wait
for more to know it, modify it, and implement with
full autonomy for perpetuation in times ahead,
legacy worth planting.

Admiral Grace Murray Hopper, the firstlady admiral US Navy was a self actualized

person who practiced what she administered “A ship in harbour is safe, but that is not

what ships are built for. Go ahead! Take risks! There is no shame in saying sorry, if

you went wrong.”
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Religion and Spirituality

A wise man was once asked to explain the difference between Religion and Spirituality. His response was

profound:

= Religion is not just one, there are many.
= Spirituality is one.

= Religion is for those who sleep.
= Spirituality is for those who are awake.

* Religion is _for those who need someone to tell
them what to do and want to be guided.

= Spirituality is for those who pay attention to
their inner voice.

= Religion has a set of dogmatic rules.
= Spirituality invites us to reason about
everything, to question everything.

= Religion threatens and frightens.
= Spirituality gives inner peace.

= Religion speaks of sin and guilt.
= Spirituality says, "learn from an error'.

= Religion represses everything which is false.
= Spirituality transcends everything, it brings you
closer to your truth!

= Religion speaks of a God; It is not God.
= Spirituality is everything and therefore, it is in
God.

* Religion invents.
»Spirituality finds.

* Religion does not tolerate any question.
=Spirituality questions everything.

* Religion is human. It is an organization with
rules made by men.
= Spirituality is Divine, without human rules.

= Religion is the cause of divisions.
=Spirituality unites.

= Religion is looking for you to believe.

= Spirituality you have to look for it to believe.

= Religion follows the concepts of a sacred book.
= Spirituality seeks the sacred in all books.

Religion feeds on fear.
= Spirituality feeds on trust and faith.

= Religion lives in thought.
= Spirituality lives in Inner Consciousness.

= Religion deals with performing rituals.
= Spirituality has to do with the Inner Self.

= Religion feeds the ego.
= Spirituality drives to transcend beyond.

= Religion makes us renounce the world to follow a
God.

= Spirituality makes us live in God, without
renouncing our existing lives.

= Religion is a cult.
= Spirituality is inner meditation.

= Religion fills us with dreams of glory in paradise.
= Spirituality makes us live the glory and paradise
on earth.

= Religion lives in the past and in the future.
= Spirituality lives in the present.

= Religion creates cloisters in our memory.
= Spirituality liberates our Consciousness.

= Religion makes us believe in eternal life.
= Spirituality makes us aware of Eternal Life.

= Religion promises life after death.
= Spirituality is to find God in our interior during
the current life before death.

-We are not human beings, who go through a spiritual experience.

-We are spiritual beings, who go through a human experience
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If no-one heeds your call - then walk alone

If no-one heeds your call - then walk alone

If no-one speaks (to you), O unlucky one,

if no-one speaks (to you),

If everyone turns away, if everyone fears (to speak),

Then with an open heart without hesitation speak your mind alone

If everyone walks away, O unlucky one, everyone walks away

If no-one looks back towards the (your) unpredictable path,
then with thorn pricked (of the path) bloodied feet,
walk alone If no-one heedsyour call —

then walk alone If no-one shines a light (on the path), O unlucky
one,

If the dark night brings a storm at the door —

then let the lightening ignite the light in you alone to shine on the
path

If no-one heeds your call - then walk alone

“The small- wisdom is ik
water in a glass:

- water in the sea:
% dqu, mysterious, impenetrable

: " Rabindranath Tagore
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Know Ayurveda

Ayurveda is an ancient medical system which is more
than 3000 years old. According to mythyological story
Dhanvantri was the first physician to use Ayurveda.
Ayurveda texts begins with the accounts of the
transmission of medical knowledge from the Gods to
sages and then to human physicians.Ayurveda is as
old as life on this earth.

Dhanvantri (called as Hindu God of Ayurveda) taught
medicine to a group of physicians including Sushruta.

Historically ancient Acharayas of Ayurveda are
Ashwini Kumar, Dhanwantri, Divodas, Nakul,
Sahdev, Arki, Chaywan, Janak, Buddh, Javal, Jajli,
Pael, Karath, Agastaya, Atri, Bhed, Jatukatna,
Parashar. Ksheerpaani, Harit, Charak, Sushruta

Ayurveda is made up of two words : ‘Ayu’ means life
and ‘Veda’ means knowledge.--- i.e. Knowledge of life.

It's not only about how to get rid of diseases by using
herbs. It's about how to create a perfect balance
between nature and our body.

Principle  of LEGEIEIEAIERy

T&TOTH JTRET @R YAHATH| (pronounced as -

Swasthasay swasthay Rakshnam Aaturasaya vikar
prashmanam). Meaning of this shloka is “ To keep a
healthy person Healthy and to treat the diseased
person.” Therefore, it is essential to focus on being
Healthy by following Ayurveda.

Ayurveda s

Usually people visit the doctor when they are sick.Of
course it's ok but if we concentrate on not being sick,
life will be beautiful. Ayurveda is the path to such
wonderful healthy life.

Nature has 5 elements — (i) Air—Aakash, (ii) Water—
Jal, (iii) Fire—Agni, (iv) Space—Vayu, and (V)
Earth—Prithvi. These Five elements together are
called ‘Panchmahabhut’. These elements com pose the
living and non-living material as well.

Based on Panchmahabhut concept people are
distinguished into three categories:

(a) Vata(air+ether or space) -Governs the principle
of movement

(b) Pitta(Fire +Earth) - Is the process of
transformation or metabolism

Dr. Sangeeta Pahuja

(¢) Kapha(Water+Earth) - Is responsible for the
growth and structure of the body.

The balance of these trienergies keep us healthy and
this balance can be maintained by our diet and
lifestyle and different Ayurvedic herbs and
purification procedures are done(if toxins in the body
are abundant, then a cleansing process known as
panchkarma is recommended to eliminate these
unwanted toxins).

This balance is disturbed by irregular lifestyle,
prolonged physical and mental stress, poor dietary
habits, incompatible food, misuse of senses.

Definition of Health in Ayurveda is -

H QY FHATE T FHUTIH T Th T

JHeATCH ST Hel; TaTY Scataeiiad |

Means balanced Vata-Pitta-Kapha(called
Tridoshas),The Digestive fire(called Jatharagni in
Ayurveda),balanced physiological functions of
body(proper functions of saptdhatu-Ras, Rakt-
Mansa-Meda-Asthi-Majja-Shukra),proper excretion
of toxins, happy soul-senses- mind (Aatma-Indriya-
Mana) is health.

Ayurvedic remedies are classifies medicines into eight
components:

1) Kayachikitsa (General medicine),

(i) Kaumarabhrtya (Paediatrics),

(iii) Shalyatantra (Surgical Techniques),

(iv)  Shalakyatantra (ENT),

v) Bhutvidya (Psychitary or Manorog Chikitsa),
(vi) Agadtantra (Toxicology),

(vii) Rasayantantra (Rejuvenation) and

(viii) Vajikarantantra (Aphrodisiac).

Ayurveda provides guidance about diet and lifestyle to
stay healthy, which includes-

¢ Dincharya (Daily Routine habits)
e Ritucharya (Diet and lifestyle according to
season).

By following the diet and lifestyle guidelines one can
stay fit and healthy. Children should strictly follow
these guidelines to grow into a healthy young.
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Know Ayurveda, Follow Ayurveda and Stay Healthy.

Author is an Ayurvedic Medical Practitioner. She did B.A.M.S. from M.D. University, Rohtak.
She has consultation centres at Delhi and Noida. She is keenly interested in spiritual, women
and social developmental activities. Contact No.: 9953967901,

E-mail - sangeeta.pahujag@gmail.com
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INVITATION FOR CONTRIBUTION OF ARTICLES

Your contribution in the form of an article, story poem or a narration of real life experience is of immense value
to our students, the target audience, and elite readers of this Quarterly monthly e-Bulletin Gyan-Vigyan
Sarita: fTand thus create a visibility of the concerns of this initiative. It gives target students a feel that you
care for them, and they are anxiously awaiting to get benefitted by your contributions. We request you to please
feel free to send your creation, by 20t of each month to enable us to incorporate your contribution in next
bulletin, subhashjoshi2io7@gmail.com.

We will be pleased have your association in taking forward path our plans as under-
» With the start of Second year of operation, we have reached to 8" Quarterly e-Bulletin

Gyan-Vigyan Sarita: R&r.

» Theme of the 15t Supplement of 8™ Quarterly e-Bulletin dt 15t August’18 is 72th
Independence Day of our country.
» And this cycle of monthly supplement sandwitching consecutive Quarterly e-Bulletin

Gyan-Vigyan Sarita: 4T is aimed to continue endlessly

We believe that this monthly supplements to quarterly periodicity of e-Bulletins shall make it
possible for our esteemed contributors to make contribution rich in content, diversity and based
on their ground level work and/or experiences.


mailto:subhashjoshi2107@gmail.com
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DO PAY-RENT TO YOUR PARENTS

PriyaTandon

This article is reported to be first published in The Hindustan Times, a leading national daily, and reached us as a
WhatsApp forward. In absence of contact details of the author it has not possible seek oermission for its
reproduction.. It is believed that, author has consent for its republication seeing her intent to emphatically

disseminate need of reform family and values.

A very distressed neighbour shared that he had driven home
after a long day at work. As he entered, he saw his wife in
bed with fever. She had laid out his dinner on a tray.

Everything was there just as he wanted it. The dal,
vegetables, salad, green chutney, papad and pickles... "How
caring,” he thought, “Even when she is unwell, she finds the
strength to do everything for me.”

As he sat down to eat, he realised that something was
missing. He looked up at his grown up daughter who was
watching TV and said, "Beta (child), can you get me my
medicine and a glass of water, please?"

She rolled up her eyeballs to show her displeasure at being
disturbed, but did the favour nevertheless.

A minute later he realised that salt was missing in the dal.
He said, "Sorry beta, canyou please get me some salt?"

She said, "Ufff!" and got the salt but her stomping shoes
made it clear that she did not appreciate the disruption.

A few minutes later he said, "Beta ...”

She banged the TV remote on the table and said, "What is it
now Dad? How many times will you make me get up? I too
am tired; I had a long day at work!"

The man said, "I'm so sorry beta..." Silence prevailed.

The man got up and placed the dishes in the kitchen sink
and quietly wiped the tear escaping his eye.

My heart wept... I often wonder; why is it that the
youngsters of the so called modern world behave like this?
Have we given them too much freedom to express? Have we
failed to discipline and give them the right values?

Is it right to treat children as friends? Think of it this way,
they have lots of friends. But they have only one set of
parents. If they don't do 'parenting', who will?

Today the ‘self-esteem’ of even a new born or an infant is
being talked about; but what about the self-esteem of the

parents? Are they supposed to just fan the egos of their
children, while the children don't care two hoots about
theirs?

Often parents say, “Aajkal ke bachhe sunte kahaan hain
(Where will you find obedient children in these times)?”
Why?

The other day, we were at a dinner party. All the seats were
occupied except for one bean bag. One of our fifty-
something friends told his teenaged daughter to move to the
bean bag, so that he could sit on the high back chair she
occupied.

She said, "Why can'tyou sit on the bean bag?”

I was zapped; we all knew that the father had a back ailment,
and even otherwise... Well!

Later as everyone was taking leave of the host, the same guy
realised that he had left his car keys inside. He asked his
daughter to go and get them.

“Why can’t you go and get them yourself? I am not your
maid!"

I looked away in disgust and disbelief. The poor guy had no
option but to make light of the situation saying, "Ya, Ya, but
Daddy is your eternal servant my princess!"

He went inside to fetch the car keys. This is what our social
behaviour has become! Why?

If we need to teach children about self-respect, self-esteem
and self-confidence, we also need to tell them that
howsoever big and rich and famous they may be, their
parents shall always be their parents... children can never be
their equals, let alone be their bosses! Remember to Pay-
rent - Pay Respect, Empathy, Niceness, and Time!

“The mother is every man's primary wealth. The father is
one's wealth. Everyone should cherish and respect their
parents. The mother and father may be physically separate,
but spiritually they are one. One must love and serve them.
An ungrateful person is worse than a beast

—00-—
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e-Mail: surendraayan.mishra@gmail.com

Gar-feged gul Al T dAfde qedt W Rias, owed v o=t srodr oy @ §
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E-mail: mrinalinighule46@gmail.com
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Healing Touch

Seema Phatak

Teacher, Educator, Doctor are external agents to provide a healing touch. Nevertheless, with the help of a
teacher, educator and at times by doctors, it is helpful to stimulate Yoga in one’s daily routine. Accordingly,
International Yoga Day in June, National Doctors’ Day in July and start of new academic session, creating
interaction between students and teacher ,with a fresh vigour, in July makes it a right occasion to dwell on the
three topics of relevance to students in particular and all in general.

Yoga Positions (Asanas)- may be practiced at any
time of day except within 2-3 hours of having eaten. You
can do postures when the body feels stiff, tense, tired or
hyped-up. Be aware not to do too many over-stimulating
postures just before bedtime. Asanas are best practiced
first in your yoga routine, followed by breathing
(Pranayama) and then meditation.

Pranayama may be practiced at any time of day except
within 2-3 hours after meals. It may be done when tense
or tired or when space does not allow room for postures.
Pranayama is best practiced straight after asanas without
breaking the flow of awareness. Pranayama is a necessary
pre-requisite for successful meditation.

Meditation may be done at any time of day when you
feel both awake and relaxed. For best results don’t do
meditation within 2-3 hours of eating, when feeling
sleepy, or when mentally “hyped-up”.

Yoga Nidra can be done at any time of day, even directly
after meals so long as you do not fall asleep in the
practice. Don’t do Yoga Nidra when you feel tired or
sleepy. More will be gained when you are both awake and
relaxed.

Place of Practice

e Itisbestisto have fresh air in a quiet and clean place
that suits the concentration and awareness yoga will
create.

¢ Do not practice yoga in direct sunlight or after sun-
bathing. Outdoors is OK but avoid cold wind and
insects.

Awareness

e Throughout a yoga practices, try to keep your
awareness on what you are doing. Don’t be concerned
with others in the class or outside the room.

e Proceed slowly and carefully. Follow the instructions
exactly.

e Never force or strain. Relax briefly between each
practice. Remember the golden rule: “If it’s
uncomfortable — DON’T”

Breathing

e Always breathe through the nose both in and out,
unless specified otherwise. Remember “Nose for
breathing-Mouth for eating”.

e If you do have trouble breathing through your nose,
practice “Jala Neti” (Nasal Cleansing) or visit a doctor
for medical inspection.

Restrictions & Precautions

e There are no age limits either young or old for the
practice of yoga. However the application of the
techniques will vary according to the abilities of the
practitioner. Keep in mind the following.

e Never practice any yoga techniques under the
influence of alcohol or mind altering drugs.

e Those with disabilities, severe, acute or chronic
medical conditions should consult both with their
medical practitioner and their yoga teacher to assess
any dangers or difficulties which may arise.

e There are no hard and fast dietary rules necessary to
begin the practice of yoga. One does not have to give
up smoking, become vegetarian, or be a purist to learn
yoga.

Yoga Equipment :While yoga does not require
equipment as such, however there are some supplies
which you must have to make your practice smooth,
comfortable and satisfying

Yoga must be practiced on suitable Yoga Mats. The mat
should be such that can help you perform yoga poses,
meditation and relaxation postures with equal ease while
making you feel good. Click here to read about the only
real 3-in-1 yoga mats.

Wear loose comfortable yoga clothing so there there is no
restriction around the limbs.

Caution: Remove spectacles, watches or any
cumbersome jewelry or ornaments and keep beside you
in a yoga pouch. These items may obstruct your postures
during Yoga.


http://www.healthandyoga.com/html/yoga/posture.html
http://www.healthandyoga.com/html/clean/nasal.html
http://www.healthandyoga.com/html/product/yogamats.aspx
http://www.healthandyoga.com/html/product/yogamats.aspx
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National Doctors’ Day — 1st July : Doctors spend the
precious 20’s of their life to understand disease and
death. The calling they have chosen remains a matter of
challenge and brings with it, higher demand to the task
there is at hand. With
some diseases like Polio,
Diphtheria on the verge of
extinction, newer
regenerative diseases like
Rheumatoid and other
Collagen  diseases are
cropping up. The burden of
disease is increasing faster
than the understanding of

Happy

Doctor's
Day

its very nature

The modern day demands that doctors juggle textbooks,
journals, patient care, clinical skills, blackberries, nursing
calls, egos and much more. In the bargain, they will still
struggle to find the meaning of disease deliberation. But
it is a matter of extreme courage to undertake the task at
hand and to persist aggressively to put efforts to build
better patient care.

July 1t marks National Doctors Day. Health Concern
Foundation wishes to extend its greetings to all Doctors
on this day. May this tribe increase for good.

Yoga: World celebrated Fourth International Yoga Day
on 215t June18. It is there relevant to share some
thoughts on Yoga.

When to do Yoga?-The very best time to practice yoga
is first thing in the morning before breakfast. Upon
waking, empty the bowels, shower if you wish, then
commence the day with your regime of yoga practices.
The second most conductive time is early evening, around
sunset.

But is it of course far better to do something at a time of
the day which suits one, rather than to miss out by being
too rigid or idealistic. Always remember integral yoga is a
balanced recipe which maintains: That to get the best
from your yoga practice, you should whenever possible,
mix and match the necessary elements of practice
which will improve and enhance your spiritual growth
and awareness.

E-mail: seemaphatak68@gmail.com
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Teacher and Educator- As per web definition-
‘Individuals who deliver pre-service and in-service
teacher education, including, but not limited to, college
and university faculty.’

Educator and
teacher are two
words that are

I like a teacher who gives you
something to take home to think

often about besides homework.
interchanged B}
wrongly. There - LILY TOMLIN
is some

difference

between the two words for that matter. The word
‘educator’ is used in the sense of ‘mentor’. On the other
hand, the word ‘teacher’ is used in the sense of ‘trainer’ or
‘preceptor’. In fact, the word ‘educator’ is used in the
special sense of ‘mentor’. This is the main difference
between the twowords.

The word ‘educator’ is used mainly as a noun. An
educator leaves a permanent impression upon the taught.
Many a time the taught considers such a persona that has
left a permanent impression upon him as his mentor or
‘educator’. It is thus, understood that not all teachers can
be called educators. Only such of those teachers who
leave a permanent mark in the hearts of the students
alone can be called as educators.

On the other hand, a teacher is appointed by the
management of a school or a college to teach the lessons
that form part of the syllabus for the students of a
particular class. He or she is supposed to ward off the
doubts in the minds of the students regarding the theory
in a particular subject or an art. A teacher works for a
salary at the end of the month.

A teacher alone can turn out to be an educator. On the
other hand, all educators are natural teachers. It is
interesting to note that the word ‘educator’ has its verbal
form in the word ‘educate’, whereas the word ‘teacher’
has its verbal form in the word ‘teach’. It has its abstract
noun in the form ‘teaching’. On the other hand, the word
‘educator’ has is adjectival form in the word ‘educating’.
These are the differences between the twowords.

Author is a M.A., M.Ed. with 12 years of experience as am educator person in private school.
Her other areas of interest are nature, arts and crafts
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APPENDIX 11-B LIST OF STANDARD FORMULAE

Prof. SB Dhar

This article is in continuation of the Part I related to the Important Formulae Of Mathematics. In this part, the
formulae are related to the Euclid’s Plane Geometry & Rene Descartes’ Coordinate Geometry.

1. Inaright angled triangle, Base=b, Altitude=a, and
Hypotenuse=c

Area=1bxa
2
. a
SINa =—
C
b
COSa =—
C
a
tana = —
b
CoOseCa = —
SN
SeCo =
COs o
cota =
tanao

Pythagorean Theorem

(a)
(b)

(c)

(d)

(e)

(f)

(8)

(h)

(i)

o+B+y=180"
at+b>c, b+c>a,cta>b
|]a-b| <c, |b-c| <a, |c-a| <b
b? +¢c* —-a’
cosag=———
2bc
2 2 2
a+c“—b
cosff=——-——
,B 2ac
a’+b*-c?
cosy=———
2ab

sing _sing _siny 1

a b C 2R

Sing= wwhere
2\ bc

cosZ = [S6=3)
2 bc

tan @ [6=D)s~c)
2 s(s—a)

4. Parallelogram

a’+b*=c’
. . _ \/§ - 2 . .
2. Areaof an equilateral triangle= e (side)® Radius of Circum-
\/_

cirlce R= ?3 (side)

3. Inatriangle

a+b+c
5= ———

(a) a+p=180°
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(b) di%+d,*=2(a’+b?)

Area= at
(c) h=bsina=bsinf -

bh=qh

(d) Area= % d,d, sin g =absina

7. Kite
5. Rhombus
Sides of arhombus=a, Diagonals=d;, d,,
Altitude=h
a+ [+ 2y =360°
Area= did,
_ 0
o+p3=180 8. Cyclic Quadrilateral
d,” +d,* =4a’
h=—"2"2=asina
a
r = h = dldz
2 4a
Area=ah = did, =a’sina _ S5 =180°
2 a+y=p+0=

6. Trapezoid 9. Ptolemy’s Theorem

ac+bhd =d,d,

Radius of Circum-circle

el \/ (ac +bd)(ad +bc)(ab +cd)
4\ (p-a)(p-b))(p-c)(p-d

a+b+c+d
where p= ———

- a+b 2
Mid-line q:T
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1 . 12. Cube
Area=—dyd, sing = /(p—a)(p—b))(P-c)(P -d
10. Regular Hexagon : d R
| .
,,l 1“‘ /a
a
Diagonal= a\/§
a
r=—
2
Internal angle = 120° R— a3
2
a3
) Area=6a’
R=a Volume=a®
L a23\/§ 13. Rectangular Parallelepiped
Area=pr=—1r =
2 2
11. Circle ! \
. wd c
> i [~ L/b/
a
Diagonal=+/ a’+b?+c? Surface area=2(ab+bc+ca)
o Volume=abc
a=2Rsin—
2

14. Right Circular Cylinder

hS

aa, = b1b2 A 2
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Lateral surface area= 277RH

Total Surface area= 27R(H + R)
Volume=7R*H

15. Right Circular Cone

H =+m?-R?

Lateral surface area= 7RM
1
Vqume=§7zR H

16. Sphere

Surface area=4nR?

4
volume=— 7R?

17. Distance between two points A and B

d

A(x,) B(x,)

= |X2 _X1| :|X1 - X2|

18. General equation of 2" degree

ax® + 2hxy +by® +2gx + 2fy +c =0
represents

(@) Circle if A=abc+2fgh—af?—bg?—ch® =0; a=b

and h =0.
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(b) Parabola if A =abc+2fgh—af > —bg®—ch? =0;
and h? =ab.

(c) Ellipse if A=abc+2fgh—af?—bg?—ch? = 0; h?
<ab.

(d) Hyperbola if A =abc+ 2 fgh—af > —bg® —ch® = o;
and h? > ab.

19. Circle

Radius

P,

<

OP,=0OP=0P,
Standard equation (x-h)? + (y-

k) = r* where (hk) is centre and r is the radius of the
circle.

P (x,5)

(¢]
20. Special Forms of Equation of a Circle

(a) If the center is at Origin then the equation of the circle
becomes x? +y? = r?

(b) If the end points of a diameter are given as (X; , y1 ) and
(X2,¥2), then the equation of the circle is written as

(X-X1) (X-X2) + (y-y2) (y-Y2)=0.
21. General equation ofacircle
(@) X*+y*+2gx +2fy +¢c =0

(b) Its centeris (- g, -f)

(c) Its radius=+ 9°+f%-c
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(c) If \/gz +f2-c> 0, radius of the circle is real and the

circle is also real.

(d) If \/gz + f2—C =0 then the radius of the circle is 0 and

this circle is called the point circle.

(e) If \/gz + f%—C <0 then the radius is imaginary. Since

the centre is real but the radius is imaginary hence the
circle cannot be drawn.

22. Position of a point with respect to Circle
If (x4, y1) is a point, and
S=x*+y*+2gx +2fy +c =0 is acircle, then

(a) The point lies on the circle if S; =0
(b) The point lies outside the circle if S; > 0

(c) The point lies inside the circle if S; <0
where S;=x; +y, 2+ 2gx + 2fy +c.

23. Intersection of a line and a circle
A line y=mx+c and the circle x* + y* = r?

c

1+ m?

(a)intersect at two real points if r >

(b) touches when r =‘

C
V1+m?

(c)do not intersect at real points if r <

C
1+ m? .

24. Other Forms of the equation of Circle
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(a) Equation of a circle passing through origin and having
intercepts 2h and 2k with axes is given by (x-h)? + (y-k)?
= h?+ K%,

(b) Equation of a circle touching x-axis and center at (h,k) is
given by (x-h)? + (y-K)? =k?

(c) Equation of a circle touching y-axis and centre at (h,k) is
given by (x-h)?+(y-k)?=h?

(d) Equation of a circle touching both the axes and center at

(h,h) is given by
(x-h)*+(y-h)*=h?

25. Parametric Form ofa Circle

x=rcos 6, y=rsing, where r-radius of the circle.

26. Condition for Tangency of a line

The line y=mx+c touches the circle x* + y* = r* if
C=4ryl+m® .

The reason for the existence of the Two values of c is that
Two tangents are possible. These tangents are at the ends of
a diameter.

27. Equation of a tangent

(@) General equation of a tangent to the circle S=x* + y?
+ 2 gx + 2fy + ¢ =0 at a point (X1,Yy1) isgiven
by: T=xxy+yyr + g (x+ %)+ f(y+y:)+c=0.

(b) Equation of the pair of tangents from an outside point
(%1, Y1) to the given circle S =0 is given by SS; = T?
where S=x? +y? +2gx +2fy +¢ Sy =X 2 +y; 2 + 2
gx+2fy+c; T=xxg +yyr +g(xtx ) +f(y+y)+
c.

28. Length of a tangent

Length of tangent is given by\/S—1 .
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(a) If the point lies outside the circle then the Length of the
tangent exists.

(b) If the point lies on the circle then length of the tangent is
0.

(c) If the point is inside the circle, then there exists no
tangent, hence no length is possible

Note

(@) IfPisa point outside a circle and PT is the length of the
circle i.e., T is the point of contact on the circle and
another line from P cuts the circle at A and B then PT? =
PA. PB.

(b) Square of the length of the tangent S; is called the
Power of the point.

(c) The power of point can be Negative, Zero or Positive as
the point lies inside, at or outside the circle respectively.

Chord of Contact

Let AP and AQ be two tangents to the circle from the point
(X1,y1). Then the line joining P and Q is called the chord of
contact.

10

(a) Equation of a chord of contact is given by T=0.

(b) Equation of a chord bisected at point ( x1,y1) is given by

T=Sl.

29. Common tangents

Common tangents to two circles are of Two types:

30. Number of common tangents
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1. If Cy and C; are the two centres and ry, r, are the two
radiiand C; C, > ry + 15 then
The two circles will neither touch nor cut each other,
and
There will be 4 common tangents: 2 Transverse and 2
Direct.

2. IfC1Cyo=r11+r,,then

The circles will touch externally, and

There will be 3 Tangents: 2 direct and 1 Transverse.
3. If |rp-ry|<Cy Cy < 1y +r1ythen

The circles will intersect at two points and

Only 2 direct tangents will be possible.
4, IfC1Cy=r1-rythen

The circles touch each other internally, and

Only one common tangent is possible.

5. If C1 C, <r; -1y, then There will be no common
tangent.

31. Common chord

A line joining two common points of intersections of the
two circles is called common chord.

In the figure, AC is the common chord.

If the equations of two circles are S; =0 and S, =0, then the
equation of the common chord is given by S; — S, =0.

32. Angle between Two Circles
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Angle between two circles is defined as the angle between
their tangents at the common point of intersection.

(@) Angle  between two circles is given by

r’+r’—d?
2nr,

cos@ = where d = distance between two

centres.
(b) Two circles cut each other orthogonally iff 29, g, +2f;
f, =c1+cy .

33. Director Circle

Director Circle is the locus of the point of the intersection of
two perpendicular tangents to a circle. Obviously, the point
will lie outside the circle. The equation of the director circle
of X% + y*= a? is given by x*+y?=2a’,

34. Pole and Polar of a Circle

If P’ (x4, y1) IS any point on the circle, inside or outside the
circle and a chord AB passing through it is drawn; the
tangents at A and B meet at some point P(h,k), then the
locus of P is called the Polar of P’ and P’ is called the Pole.

Its equation is T=0.
yaﬂm p

p
P

Equation of a Polar w.r.t. a point (X, ,y1) is given by T =0.
35. Some Important Facts related to Circles

(@) If S;=0and S,=0 are the two circles then the family of
circles passing through the points of intersections of
these circles is given by S;+AS,=0 where A is a
parameter obtainable under some necessary conditions.
Note A = -1.
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(c) Radical axis is the locus of the point from which the
equal tangents to the circles are drawn. The equation is
given by: S; - S, =0

(d) The system of the co-axial circles is of the form x* + y?
+2gx + ¢ =0 or X* +y? + 2fy + c=0.

(e) If Ix+my=1 touches a circle x*+y?=a?, then I*+m’=a™.

36. Limiting Points

Limiting Points of a coaxial system of circles are the
members of the system which have zero radius. If x* + y* +
2 gx + ¢=0 is the coaxial circles having x-axis as common

radical axis then its centre is (- g, 0) and radius \/gz —aC =
Oie,Q= +JC . The limiting points will be (i \/E,O)

Note

(a) The limiting points are real and distinct if c is positive ,
imaginary if ¢ is negative and real and equal
(coincident) if c=0.

(b) The limiting points of a system of co-axial circles are
conjugate points with respect to any member of the
system.

(c) Each circle through the limiting points of a co-axial
system is orthogonal to all circles of the system.

(d) The circles with Zero radius are called Point Circles.

37. Images of the Circle

(a) Image of the circle S=(x-h)?+(y-k)?-a?=0 with respect to
x-axis as line mirror will be (x-h)*+(y+k)*a*=0

(b) Image of the circle S=(x-h)?+(y-k)*-a*=0 with respect to
y-axis as line mirror will be (x+h)?+(y-k)*a*=0

(c) Image of the circle S=0 with respect to the line
Ix+my+n=0 as mirror will be (X-h)*+(y-
k’)%-a’=0 where (I, k’) is the image of (hk) with
respect to the line mirror Ix+my+n=0.
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38. Parabola

A parabola is a locus of a point that moves in such a way
that its distance from a fixed point is always equal to the
perpendicular distance from a fixed line. The fixed point is
called the focus and the fixed line is called the directrix.
Eccentricity(e) of the parabola is 1.

Directrix

A
s
Directrix Focus Axis
w
- “\
¥
h
u
|
]
®

ol F(a0)

v \\
W&tus rectum

39. Standard Equation ofa Parabola

oo
N
o E=

(a) Standard equation of a Parabola is given by: y? = 4ax.
(b) Parametric form of the Parabola: x=at?, y=2at.

(c) General equation:
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If S(h,k) is a fixed point and Ix+my+n=0 is a fixed line
then the Locus of the point P (x,y) under the condition

PS=PM is called the Parabola.
IX+my+n
Jx=hnp +(y-kf =222
VIZ +m?
(d) General equation of 2" degree ax® + 2hxy

+ by? + 2gx + 2fy +c=0 represents a Parabola if
A=abc + 2 fgh — af® — bg? — ch?# 0 and h? - ab
=0.

(e) Parabola y? = 4ax opens to Right and symmetric to x-
axis.

(f) Parabola y* = -4ax opens to Left and symmetric to x-
axis.

(g) Parabola x* = 4by opens Upward and symmetric to y-
axis.

(h) Parabola x* =
y-axis.

-4by opens Downward and symmetric to

40. Position of a point

Let P(x1,y1) be a point and S a parabola. Replace x by x; and
y by y; in Sto get a new expression S;. The point P will lie

(a) Onthe Parabola if S;=0,
(b) Inside the Parabola if S;<0, or
(c) Outside the Parabola if S;>0

41. Length of intercept

The length made by line y=mx+c between the parabola y? =

4ax is %\/a(u m?)a —mc)

42. Condition for tangency

The line y=mx+c touches a parabola y? = 4ax if ¢ = a/m
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43. Condition for being Normal

The line y=mx+c will be a normal to parbola  y* = 4ax if ¢
=-2am-am®

44. Some Important Facts

(a) If a normal at t; meets again the parabola  y? = 4ax at

the point t; then this is called as normal chord. For a

normal chord t, =t _E.

(b) Length of normal chord =

a(a—tzx/<q+tz>2+4=ﬂt%1

(c) If two normals at point t; and t, meet on the parabola
thent; t, = 2.

(d) Equation of the chord of contact of tangents drawn from
a point (X.,y1) to the parabola y? = 4ax is given by yy;
= 2a(X+Xy).

(e) Length of chord of contact= E \/ (yl2 - 4ax1Xy12 + 4a2)
a

(f) Area of the triangle formed by tangents drawn from

(x1,y1) and their chord of contact is Zi(yl2 - 4axl)y2
a

() The area of triangle formed by three points on a
parabola is twice the area of the triangle formed by the
tangents at these points.

(h) The parabola has two real foci situated on its axis. One
at S and the other at Infinity, the corresponding
directrix is also at infinity.

() Length of latus rectum = 2 (harmonic mean of focal
segment)

(j) If SZ be perpendicular to the tangent at a point P of a
parabola, then Z lies on the tangent at the vertex and
SZ% = AS. SP where A is the vertex of the parabola.
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45, ELLIPSE

It is the locus of a point that moves in such a way that the
ratio of its distance from the fixed point to the fixed line is
always constant.

This ratio is called eccentricity and this is always less than
1. Fixed point is called the Focus and the fixed line is called
the directrix.

46. Horizontal Ellipse

Y
()

X’ |vertex Focus

a0 Tyae0) oy-v)

(0,D) x=2

o|d

Directrix
x
xmoag

47. Vertical Ellipse

An ellipse is the set of all points in a plane, the sum of
whose distances from two fixed points in the plane is a
constant. The two fixed points are called the foci of the
ellipse.

P,F,+PF,=PF,+PF=PF+PF,
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Major axis

! C

A B
Vertex - \,e]:[,ﬂf,

D

=)
[}
=
2
| =
]
.
Minor axis

48. Standard equation

2 2
X_2+§ _1where b* =a’(1-e%),e<1.

o]

M
P(x, )

7“5 S
>X
TR y

D

y

N
-
sﬁ
O

b
2

1"2
i

= | =
+

Y
h
0.a)

Com| O 0N

(0,—¢),

—
/_‘\

)
"l hd =

(0,—a)
4

49. Some basic facts

(a) Length of Major axis is 2a and that of minor axis is 2b.
Focus and vertices are always on major axis. Centre is
point of intersection where the both axes meet.

(b) Fociiare (ae,0) and (-ae,0).
(c) Directrices are x = a and x= _a .
e e

(d) Latus rectum are the double ordinates perpendicular to
the Major axis and passing through the Focii.
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v
N
ATD
N W s >X
D B
Latus rectum
_ 2b?
(e) Length of latus rectum= —,
a

(f) The coordinates of the End-points of the Latus Rectum

b? b?
are {ae’ _jl (ael__j
a a

(9) Focalchord is a chord passing through one of the focus.

(h) Vertices are the points where Ellipse meet its Major
axis. Focus always lies on the Major axis.

(i) Focal distances of a point ( X;, y1 ) on the ellipse of
standard equation is (a + ex; ) and (a- exy ).

() The sum of the distances from the two foci of any point
on the ellipse is always constant and is equal to the
length of major axis i.e. 2a.

(k) The surrounded region is the Interior part of the ellipse
and outside this is the exterior region.

(D Auxiliary circle is the circle drawn with centre as
Centre of the ellipse and diameter as the length of major
axis.

(m) Parametric form of the ellipse is x =a cos 6 and y= b sin
0.

(n) If an incident ray passing through the focus strikes the
concave side of the ellipse, then the reflected ray will
pass through the other focus.

(0) If SM and S’M’ are the perpendicular from the foci
upon the tangent at any point of the ellipse , then SM .
S’M’= b? and M and M’ lie on the auxiliary circle.
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(p) Two straight linesy = m; x and y = m, X are conjugate
diameters iff my m, = - (b? /&)

(@) Inan ellipse, the major axis bisects all chords parallel to
the minor axis and vice-versa, therefore major and
minor axes of an ellipse are conjugate diameters of the
ellipse but they do not satisfy the condition my m, = -
(b%a®) and are the only perpendicular conjugate
diameters.

(r) Eccentric angles of the ends of a pair of conjugate
diameter of an ellipse differ by a right angle.

50. Tangent and Normal

(@) A line y = mx + ¢ becomes a tangent to the ellipse

2 2
X_2+y_2=1if c? =a’m? +b?.
a- b

(b) The tangent and normal at any point on the ellipse bisect
the external and internal angles between the focal radii
to the point.

(c) Four normals can be drawn from a point to an ellipse.

(d) The points on the ellipse, the normals at which to the
ellipse pass through a given point are called co-normal
points.

(e) If the normal at an end of a latus rectum of an ellipse
passes through the other end of the minor axis, then
e*+e?=1.

(f) The Locus of the feet of the perpendiculars from the foci
on any tangent to an ellipse is the auxiliary circle.

(9) Director circle of the ellipse is the locus of point of
intersection of perpendicular tangents.

51. HYPERBOLA

It is the locus of the point that moves in such a way that the
ratio of the distance of a point from a fixed point to the
distance from a fixed line is always constant and this
constant is called the eccentricity and it is always greater
than 1.
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Or

Hyperbola is also defined as the locus of a point which
moves in such a way that the difference of the sums of its
distances from two fixed points is always constant and is
always equal to the length of the transverse axis.

Conjugate
axis

P.’i
Transverse

Vs axis
>

M

F
Centre e 2
Vertex Focus

Vertex

P,F,=P,F, = P,F,=P,F, = P;F, - P;F,

52. Horizontal hyperbola

x";\ 0 /}x
{—c.y(—a,m me

v
Y

53. Vertical hyperbola

v
N

(0, a)
X €—7a—>X

0(0,—a)

(a) Vertices and the foci are always on the transverse

(Real Axis).

(b) The standard equation of a hyperbola is given by
Xy =1b*=a’*@1-e%),e>1
a’> b> 7 ’ '

(c) The line perpendicular to the Transverse axis and
passing through the centre is called Conjugate axis
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(d)

(€)

()

©)

(h)

(i

()
(k)
(M

and it nowhere meets the transverse axis. It is an
imaginary line.

The middle point of the Transverse axis is called the
centre of the hyperbola.

Focal distance of a point P(x,y) on the hyperbola is
givenas SP=ex -aand S’P=ex + aand S’P - SP
=2a.

The hyperbola conjugate to
X2 y2
2 2 2 : H

———=1lb"=a"(l-e"),e>1 s given by
a b

2 2

XY 2 e 2 ;
_¥+b_2_1,a =b“(1—e"),e >1land is

symmetric about the y-axis as the main hyperbola is
symmetric about x-axis.

The region of the hyperbola that lie between the two
leaves is the Interior region or the region where
centre lies is the Interior region and the region
where focus lies is the Exterior region.

A line y = mx + ¢ is a tangent to hyperbola
2 2

Xy 2 2 2 )

——-2-=1b"=a"(1-¢e%),e>1if

2 1-e%)

¢ =a’m?-b’,

The Parametric form of the
2 2

X

—Z—y—zzl,bzzaz(l—ez),e>1 is given by
a~ b

x=asecopandy=btan ¢.
Polar of the Focus is the directrix.
Any tangent is the polar of its point of contact.

Director circle of a hyperbola is the locus of the
point from where the two perpendicular tangents are

drawn and is given by X°+Yy? =a’—b’.
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(m) Number of normals drawn from a point to the

(n)

(0)

()

(a)

hyperbola is Four.

Points on the hyperbola, the normals at which pass
through a given point are called the conormal
points.

Two diameters of a hyperbola are said to be
conjugate diameters iff each bisects the chords
parallel to the other.

Ina pair of conjugate diameters of a hyperbola only
one meet the hyperbola in a real point.

The hyperbola whose transverse and conjugate axes
are equal is called Rectangular hyperbola. The
eccentricity of such hyperbola is fixed and is equal

V2 .

54. Shoelace Formula Or Gauss Formula

B (X2 Yo)

s
.

Axq.yq)°

55. The area of the triangle ABC

=%[X1(y2 - y3)+ Xz(Ya - y1)+ X3(y1 N y2)]

Or,

1{&
2%

X; X Xﬁ
Y Y3 W

1
E[lez X Y3 XY — X ¥ — X5, _X1y3]=

Y1
Y,
Ys
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56. Area Of A Quadrilateral

D?S. 1)
I

A4~ 1) B(-2. -4)

57. Area of a quadrilateral with vertices A(xy,y1), B(X2,Y2),
C(x3,y3), D(x4,Y4) in continuation is given by

l{xl X, X5 X, xl}
2 yl yZ y3 y4 yl

1
=E[X1y2 X Y3 XY, +X4y1]
=X Y1 = XY, =X Y3 =X Y,

58. The slope of a line is defined as the ratio of the rise and
the run of the point on a plane.

slope= 26 _ Y2~ %

run - X, —X

59. Distance between two points (x1,y1) and (x,,y>)
y

B(x,, ¥,)

A(xv J/

0

AB= \/(Xz - Xl)z +(Y2 - Y1)2

60. Section Formula. If Aand
B are two different points and C is a pointin between A
and B.

B(x, ¥,)
Clxp ¥o)

Al ¥5)
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C is said to divide internally the distance between A and B
and the coordinates of C are given by

j’XZ +Xl j’yZ +y1
Xy = Yo <
A+1 A+1
Where £ = i
CB 1

If Cis outside of AB.

Y
Cl% ¥o)
BOG y) .-~ °
A{x? /
0 b's

C is said to divide AB externally and the corresponding
le —X lyz -Y

i1t 0

coordinates of C becomes X, =

61. If Cis mid-point of AB then the coordinates are
— XZ + Xl — y2 + yl
2 702

Xo

62. Centroid of a triangle whose vertices are A(xy,Yi1),
B(x2,Y2) and C(xs,y3) is given by
X _ XX 1K Nttty
0= 1Yo =
3 3

63. Incentre of the triangle whose sides AB=c, BC=a, and
AC=b with vertices(x,y1), B(Xx2,¥2) and C(xs,y3) . Incentre
is made by the Angle Bisector of the Internal angles of
the Triangle. The radius of this Circle is the distance
from the Angle bisectors meet point to the
perpendicular distance of the side. It is denoted by |
and the radius is denoted by r.
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B(x, y,)

. _ax; +bx, +cx,
a+h+c

_ay, +hy, +oy,
a+b+c

1J0

64. Circum-centre of the triangle whose vertices are
A(x1,Y1), B(x2,Y2) and C(x3,y3). Circum-centre is made by
the Perpendicular Bisectors of the sides of the Triangle.
The radius of this Circle is the distance from the point
of intersection of the Perpendicular bisectors and one
of the vertex. It is denoted by O. The radius is denoted

by R.
y
B(x,, ,)
Ax,, yy)
Clx, ¥5)
0 X
2 2 2 2
Xty Y1 X X +Y
2 2 2 2
X, tY, Y, X, X tY,
2 2 2 2
X3 tYs Y, Xg X3 tY;
X, = y =
0 1Yo
XY X Y
2%, Y, 2%, Y,
X3 Y; X3 Y;

65. Ortho-centre of the triangle whose vertices are
A(x1,Y1), B(x2,Y2) and C(xs,y3). Ortho-centre is made by
the Intersection point of the Altitudes from the vertices
to the sides of the Triangle. It is denoted by H.
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y
B(x, ¥,)
Alx, ¥)
Clx, ¥5)
0 X
Itis given by
2 2
Vi X X3+, X Y, X
2 2
Yo XX tY, X, +Yi¥s X%
2 2
Y X X;+Ys X3 +Yi¥, X5
Xy = Yo =
Xl yl Xl yl
X, Ya X, Y
X3 Y3 X3 Y3
66. Distance between two points A(ry,¢1) and B(ry,¢,) in
polar form
B(r,, 0,)
n
r, A(r, 0,)
0, ¢,
|
0 X

AB=r7 +1, — 21, cos(g, — )
67. General equation of a straight line: ax+by+c=0

68. Slope—Intercept form of astraight line: y=mx+c

69. Equation of a line from a point and with a given slope:
y-y1=m(x-Xa)

70. Equation of a line from two given points (x4,y1) and

(X2,¥2): Y=Y, = Yo~ )y (X=x,)
X; =X

X
71. Equation of line in Intercept form: —+% =1
a
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72.

73.

74.

75.

76.

77.

Normal form of a line: Xcosol +
ysino. =p where p is the perpendicular distance from
origin to the line and o is the angle made by the
perpendicular with the positive side of X-axis in
anticlockwise direction.

X=X _ Y%
cosa  Sina

on the line and a is the angle made by the line with x-
axis.

Point distance form:

where (x1,y1) lies

Horizontal or a line parallel to x-axis is given by y=k
Vertical or a line parallel to y-axis is given by x=k

Distance of a point (x3,y;) from a line Ax+By+C=0:
Ax, +By, +C

VA? +B?

Two lines Ax+B1y+C1=0 and A,x+B,y+C,=0 are parallel if

d:

numerous books of excellence.
e-Mail ID: maths.iitk@gmail.com
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79.

80.

81.

82.
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Two lines y=mix+c; and y=m,x+c, are parallel if m;=m,.

Two lines Ax+Byy+Ci=0 and A,x+B,y+C,=0
perpendicularif AA, +BB, =0

are

Two lines y=mix+c; and y=myx+c, are parallel if m;.m;,=-
1.

Angle between Two lines y=mx+c; and y=myx+c, is

L where + sign represents
1+m,m

acute angle and — sign represents the obtuse angle

between the lines.

m,—m
given by tanfd=+—2—1

Angle between Two lines A;x+B;y+C;=0 and
A,x+Boy+C,=0 is given by

tand=+ Ak +BB,
JAZ+B% A +BY

Dr S.B. Dhar, is Editor of this Quartrerly e-Bulletin. He is an eminent mentor, analyst
and connoisseur of Mathematics from IIT for preparing aspirants of Com petitive
Examinations for Services & Admissions to different streams of study at Undergraduate and
Graduate levels using formal methods of teaching shared with technological aids to keep
learning at par with escalating standards of scholars and learners. He has authored

Answers to Science Quiz : June’18

Kumud Bala
1. (a) |2. (a)|3. (c) |4 (b) |5 (a) |6. (a)|7. (a) [8 (a) |9. (a) |10. (b)
11. (b) | 12. (a) | 13. (a) | 14. (c) | 15. (b) | 16. (c) | 17. (b) | 18. (b) | 19. (d) | 20. (e)




Page 41 of 61 8th Quarterly e-Bulletin dt 15t July’18 - Ggyan Vigyan Sarita:fram http://www.gyanvigyansarita.in/

ANSWER: CROSSWORD PUZZLE June’18: Prashant Chandra Mahalanobis
Prof. S.B. Dhar

1
M
A
H 2
5
A 3 4 AlM B|R |I|(D|G|E
R C
L A C
A M 5(U(B(H [A(S|H{C|H|A|N|D |R[A| B|OD|5|E
5
M A M
0 M D 6
5
B u F A
| 1 T/AID MA V]| I[{BHUS Al N M
P
5 A v B 9|C{B|0O|5|E
M P
WMN DI AIN|SIT|A|T| 1|S|T| I [C/A[L| T |N[S|T] I |(T|{U|T]|E E L
1
1 G Y G E
5 0 E 1M |R|A|H MOl 5| A M A|]
B
T L A N u
A 1IZ|R|(A|S|HA/N T |C|H A[N|D R|A
P
M M 13 P D v
1
C E 4 |R|E|S| 1 |D|E|N[{C|Y|C|O]|L|L|E|G|E 5 E
P
E D B A A Y
A 0 M H
15 | A L{UIT(T|A 5 A
C
E

Start: June-2012 April-2015 June-2016........

IRFARF FeI0F AEHT & URFEH HT T §H dhelh-[AeFT & TR
AN THAFAT F 3T qod A HeAIA ..
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CROSSWORD PUZZLE July’18: B.C. Toy — A Doctor for The Nation

Prof. SB Dhar
I3
(1l [ ]3] |
HIEIEE |
6 HiIEINEEN
|| HIEINEINE
| D
| HIBIEENESEN
| HiIBINEN .
|| HiEINENEISNE
| HIBINENES
|| HiIBIIENES
|| HiEIEEEE
| HiIBINENES
|| HIBINENES
H HiBINEEE
A I
D I
HiINAIEE ]
HINIEE (15| |
HiNINEE .
HIEIEN |
ACROSS DOWN
5 Medical College of which Roy was alumnus 1 University of which he was alumnus
8 French writer who wrote about Roy 2 CM who succeeded BC Roy
13 Political party to which Roy was associated 3 University where BC Roy addressed Convocation
14 Highest Award Roy got in India 4 Renowned freedom fighter who was CM of WB
15 Constituency he represented 6 State of which Roy was Governor

7 Person who was made trustee of Roy's property
9 To whom BC Roy gifted his house in 1961

10 College from where Roy did his BA

11 One of the cities founded by Roy

12 Number of cities founded by Roy

—00—
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Solving Problems Involving Newton’s Laws of Motion

Newton’s Laws of Motion is a matter of most common experience while performing any action or seeing
an action being performed. Therefore, every action whether in equilibrium, uniform motion or
acceleration will involve the Laws of Motion in one or the other way. Therefore, possibility of
encountering a problem or situation never encountered earlier is infinite. In view of this while attempting
solution of problems one must be ready to analyze it with pure ingenuity. Nevertheless, typical questions
have been drawn to inculcate practice of handling problems with basic concepts and their application,
and accordingly illustrations to the answers have been developed.

It is essential to iterate that typical question may, at times, contain certain information, not needed in solution.
Likewise, one might make a start applying concepts in apparently identical situation. But, where to proceed with it
for the solution or drop it is an important decision to avoid solution either becoming complex or incorrect.
Likewise, values of universal constants like g, 7 etc. are generally given in examinations, but in case it is not there
choose a value as per your wisdom and calculations with principles of significant figures and rounding of numbers
will be a good enough to write correct answer. It may be observed that certain figures or details are too minimized.
But, handling this document give us liberty to manage the space by adjusting size of figures and reader to zoom
them as per requirement of clarity. Despite best efforts by authors, one may find it difficult to match the answer
arrived at with the one given. It might be an inadvertent typographical despite meticulous efforts. In such a
situation remain open to fix the answer by reviewing solution, consultation with colleagues and your teachers. In
case considered necessary readers are welcome to scan question and related solution with answer and write us
through Contact Us.

Analyzing problems by splitting it into different situations given or inbuilt, drawing diagram and writing
equations for each case is essential at practice stage. Going forward many of these steps become intuitive. Despite,
meticulous and stepwise analysis helps to avoid chances of errors. This is essential to buit comprehension,
accuracy and speed necessary for success in competitive examinations.

Last-but-not-the-least understanding concepts from best of the best teachers, books and videos would not help to
attain a proficiency in problem solving, unless it is practiced with variety of problems from different sources and
discussing them with colleagues or solving their difficulties. This is nothing but imbibing a proficiency in group
dynamics involving caring-and-sharing not a sermon on morality but a necessity of improving performance in
times ahead.

Education is just not collection of facts. It is ability to observe, think, analyze and apply it in evolving a sustainable
solution, on a pedestal of coexistence.

Going forward effort is being made to cover complete scope of physics upto 12t standard and give more practice
questions in Online Test and Self Assessment Mode involving topic-wise, section-wise, level-wise and type of
questions.

Inputs on any typographical error in question, answer, illustration and/or diversity of scope of the resource
material would be gratefully welcomed, in the spirit of Personal Social Responsibility (PSR). All this is being made
available as free web-resource in an effort to complement that already available or accessible.


http://gyanvigyansarita.in/ContactUs.aspx
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Newton's Laws of Motion : Objective Questions (Typical)

No of Questions:30 Time Allotted: 1 % Hours

All questions are compulsory

Q-o01

Two trains are moving on rails, on equator in opposite directions, one from East to West and other from West to
East. The force Exerted on rails by train from West to East as compared to that in opposite direction is :

(a) Greater (b) Lesser

(c) Equal (d) Information is incomplete for answer

Q-02

Two pulley arrangement shown in the figures (i) and (ii) having rope of negligible mass. Acceleration of mass m in
arrangement (1) is -

@) (i1)

*a

(a) Greater thanin (ii) (b) Lesser than in (i1)

(c) (Equal to that in (ii) (d) Information is incomplete for answer

Q-o03

A ball of mass 0.5 kg is attached to the end of a string of length 0.5 m. The ball is rotated on i
a horizontal circular path about its vertical line of free suspension. Maximum tension that
string can bear is 324 N. Maximum possible value of angular velocity of ball is - Vv

|
|
|
(@) 9rad-sec™! (b) 18rad-sec™! (¢) 27 rad-sec™! (d) 36 rad- sec™! :
|
|

Q-04

A block of mass m is on a plane inclined at an angle 8 with horizontal. Coefficient of friction between the block and
the plane is p and tan8 = p. The block is held stationary by applying a force P parallel to the plane. As P is varied
fromP, = mg(sin@ —ucosf)to P, = mg(sind + u cosd)the frictional force f varies P as shown in -
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Q-o5

A piece of wire is bent in the shape of a parabola y = kx? where X-axis is horizontal and Y -axis is vertical. A bead of
mass m on it can slide without friction. The bead is at lowest position when the wire stays at rest. The wire -bead
arrangement is now is now given an acceleration a parallel to X-axis. The bead shall be shall be in equilibrium w.r.t
wire after a displacement -

@ B35 © 3 @D

2gk 4gk

Q-06

A particle moves in X-Y plane under the influence of a force such that its linear momentum is g = A[cos (kt) { —
sin(kt) j]. where A and k are constants. The angle between the force and the momentum is-

(@) 0° (b) 30° (e)45° (d)90°

Q-o07

Two particles of mass m each are tied at ends of a light string of length 2a. The whole
system is kept on a friction-less horizontal surface with the string held straight so that F
each mass is at a distance a from its center P. Now the mid point of the string is pulled
vertically upward with a small constant force F such that particles move towards each
other on the surface. the magnitude of acceleration, when the separation, when distance

between the Two balls becomes 2x is - P

F a F X F x F a?—x?2 O
(@ 2m Va2 —x2 ®) 2m Va2—x2 (0) 2m a (d . x :4— a —Pﬁ—l a _S)

Two blocks A and B of masses 2m and m, respectively, are connected by a mass-less and in-extensible
string. The whole system is suspended by a mass-less spring as shown in the figure. Magnitude of

acceleration of A and B, immediately after the string is cut, respectively, are —
m

@ 9.5 Mg @99 DI,

i

An insect crawls up a hemispherical surface slowly, as shown in the figure. The A
coefficient of friction between the surface and insect is % If the line joining the center of ,\(/1

the hemisphere to the insect makes an 26 with the vertical, then insect can crawl upto /
maximum possible value of 20 is —

(@) cot™'3 (b) tan'3 (c) sec™'3 (d) cosec™!3

Q-10

A system of pulleys and string of negligible mass. System shall remain in
equilibrium when 486 is -

(@) 0° (b) 30° (c)45° (d) 60°

A pulley of mass m is pivoted on a clamp as shown in the figure. A string of negligible mass with
a mass of M tied at one end passes over the pulley and its other end is tied to wall. The force of } A
reaction offered by the clamp on pulley is — \ i

y p on pulley : /"

(@) V2mg () V2mg () y(M+m)2+m?-g (d) yM+m)2+M2-g M

_m

Q-12

A long horizontal rod is at rest, has a bead which can slide along its length, and initially placed at a distance L from
one end A of the rod. The rod is set in a horizontal angular acceleration «a. If coefficient of friction between the rod
and bead is y, and gravity is neglected, then the time after which the bead starts slipping is —

(a) \[g ®) = (© % (d) Infinitesimal
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Q-13

A block of mass 100 gm is held against a wall by applying a horizontal force of 5 N on the block. If the coefficient of
friction between the block and the wall is 0.5. The magnitude of frictional force acting on the block is —

(a) 25N  (b) 098N (c) 49N (d) 049N

Q-14

A car is moving on a circular-horizontal track of radius 10 m with constant speed of 10 ms™'. A plumb bob is
suspended from the roof of the car by a light thread of length 1.0 m. The angle made by the rod with track is —

(a) Zero (b) 30° (e) 45°d) 30°

Q-15

A ship of mass 3 x 107kg initially at set is pulled by a force 5 x 10*N through a distance of 3 m. Assuming that the
resistance due to water is negligible, the speed of the ship is -

(a) 1.5ms™t (b)60ms! (¢) 0.1ms™! (d) 5ms~?!

Q-16

A particle of mass m moves along a track P-Q-R which is uniformly rough as shownin the
figure. The coefficient of friction, between the particle and the track is u. The particleis *~
released, from rest, from the point P and it comes to rest at a point R. The energies lost by
the ball over parts of the track P-Q and Q-R are equal and no other loss of energy along
the track P-Q-R. The values of 1 and distance x are, respectively close to -

Coefficient of friction
of surface P-Q-Ris p

(2) 0.2and 3.5m (b) 0.29and 3.5m (c) 0.29and 6.5m (d) 0.2and 6.5m

Given in the figure are Two blocks A and B of weight 20 N and 100 N, respectively.
These are being pressed against a wall by a force F as shown. If the coefficient of
friction between blocks is 0.1 and between Block B and the wall is 0.15, the frictional N
force applied by the wall on the block is - F

> A | B R

n) 80N (b)120N (c) 150N (d) 120N

N
N\
Q-18 | A heavy box is to pushed along a rough horizontal floor, for which a person A pushes it with a force F, at an angle 30°
and other person B pushes it with a force F, at an angle 60°. If coefficient of friction between the box and the floor is
V3 i0 M -
- then ratio 7 18
5 3 1
@ V30 % O} @5
Q-20 | A block of mass 5 kg is acted upon by a force F = F,i + F,jhasat t = 0 avelocity ¥ = 67 — 2j ms ™' and velocity at at
t = 10sis ¥ = 6§. Then the Force F is —
@ i—-2JN (b) -3i+4N (e)3i-4/N (d) —Zi+ZjN
Q-21 | A uniform sphere of weight W and radius 5 ¢m is being held by a string as shown in the figure. The tension

in the string will be —

@ W W @TW @jw
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Q-22 | A particle in unform circular motion at a speed V on a circle of radius R, with its center at (0,0), at a point P(R, 8),
polar coordinates, is experiencing an acceleration d equal to —
v2 A, V2L Vi oo oa V? R v? A V2. Vi, vE,
(a)—?c0561+?51n91 (b) —?sm61+7c0561 (c)—;cos@z—?smaj (d)71+?]
Q-23 | A smooth block is released at rest on a 45° incline and then slides a distance d. The time taken to slide is n times as
much to the slide on a rough incline. The coefficient of friction of rough incline is —
1 1 1 1
@ pe=1-= M)y = /1—n—2 @Dus=1-= @y = /1—;
Q-24 | Asshown in the figure the Blocks A, B, and C are of masses 3 kg, 4 kg and 8 kg respectively.
The coeffecient of sliding friction between any two surfaces is 0.25. A is held at rest by a E
massless rigid rod fixed to the wall., while B and C are connected by a light flexible cord m
passing around a fixed frictionless pulley. Assume that the arrangement shown in figure 5
remains unchanged during the exeriment. The n the orce F necessary to drag C along
horizontal surface to the left at a constant speed is — e B
(@) 40N (b) 60N (¢) 80N (d) 100N -
Q-25 | Masses M;, M, and M; are connected by massless strings passing over
passless and frictionless pulleys P, and P, as shwn in the figure. The @
masses move such that the portion of the string between P, and P, is ‘
parallel to the inclined plane and the portion of the string between P,
and M, are horizontal. The masses M, and M; are 4.0 kg each and the M,
coefficient of kinetic friction masses and the surface is 0.25. Then ” | M,
inclination of plane is 27° and mass M; moves downwards with a ‘
uniform velocity then, mass M; and tension in horizontal portion of the - - — -
string (given that g = 10 Nms=sin37° = 0.6) are -
(@) 10kg,42N (b) 5kg, (¢) (d) 4.2kg 10N

—00—
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Answers: Newton’s Laws of Motions (Part-I)- OBJECTIVE Questions

1 2 3 4 5 6 7 8 9 10
b b b a b d b b a c
Lvl. I Lvl.1I Lvl.I Lvl. I Lvl. I Lvl.I LvlLII | LvLII | LvLII | LvlLI
11 12 13 14 15 16 17 18 19 20
d a b c c b b d c b
LvlLII | LvLII | LvLII | LvLII | LvLII | LvLII | LvLII | LvlLI Lvl. 1 Lvl. 1
21 22 23 24 25 26 27 28 29 30
d c a c d
Lvl. 1 Lvl. LvlLII | LvlLI | LvlLIII
31 32 33 34 35

Never regard study as a duty, but as the
enviable opportunity to learn to know the
liberating influence of beauty in the realm of

the spirit for your own personal joy and to the
profit of the community to which your later
worR belongs.

(Albert Einstein)

izquotes.com
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Growing with Concepts: Chemistry
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MOLECULAR ORBITAL THEORY- 1

Molecular orbital theory was developed by F. Hund
and R. S. Mulliken in 1932. The basic idea of molecular
orbital theory is that atomic orbitals of individual

atoms combine to form molecular orbitals.

The

electrons in molecules are present in the molecular
orbitals which are associated with several nuclei. These
molecular orbitals are filled in the same way as the
atomic orbitals in atoms are filled.

Salient features of molecular orbital theory:

1.

Just like an atom, molecule has orbitals of
definite energy. As electrons of atoms are
present in atomic orbitals, electrons of molecules
are present in different molecular orbitals.
Molecular orbitals are formed by the merger of
atomic orbitals of proper symmetry and
comparable energies. So, when two atomic
orbitals combine or overlap; they lose their
identity and form new orbitals. The new orbitals
thus formed are called molecular orbitals.
Molecular orbitals are the energy states of a
molecule in which electrons of the molecule are
filled just as atomic orbitals are the energy states
of an atom in which the electrons of the atom are
filled.

An electron in an atomic orbital is under the
influence of only one nucleus. However, an
electron in a molecular orbital is under the
influence of two or more nuclei depending upon
the number of atoms present in the molecule.
Thus, an atomic orbital is monocentric while a
molecular orbital is polycentric.

In terms of probability distribution, a molecular
orbital gives the electron probability distribution
around a group of nuclei just as an atomic orbital
gives the electron probability distribution around
the single nucleus.

Only those atomic orbitals can combine to form
molecular orbitals which have comparable

10.

11.

12.
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energies and proper orientation. For example, 1s
can combine with 1s and not with 2s. Similarly, s-
orbital can overlap with p;-orbital but not with px
or py-orbital or p.- orbital can combine with p,-
orbital but not with px or py- orbital (taking Z-axis
as the internuclear axis).

The number of molecular orbitals formed is equal
to the number of combined atomic orbitals.
When two atomic orbitals combine, they form
two new orbitals called ‘bonding molecular
orbital’ and ‘antibonding molecular orbital’.

The bonding molecular orbital has lower energy
and hence greater stability than the
corresponding antibonding molecular orbital and
hence lesser stability.

The bonding molecular orbitals are represented
by  o,n,8, etc. whereas the corresponding
antibonding molecular orbitals are represented
by ¢*,n",6", etc.

The shapes of the molecular orbitals formed
depend upon the type of the combining atomic
orbitals.

The filling of molecular orbitals takes place
according to the same rules as those of the atomic
orbitals. These are as Aufbau Principle, Pauli
Exclusion Principle and Hund’s rule. Molecular
orbitals are formed by the combination of atomic
orbitals of bonded atoms. We have learnt that
according to wave mechanics, the atomic orbitals
can be expressed by wave functions (y’s). The
wave functions represent the amplitude of the
electron waves. These are obtained from the
solutions of Schrodinger wave equation.
Similarly, we can write Schrodinger wave
equation for the whole molecule. However, it is
very difficult to solve the wave equation for
molecules. To overcome this problem, scientists
have used an approximate method known as
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linear combination of atomic orbitals (LCAO
method).

Formation of molecular orbitals:- According to
LCAO method, the orbitals are formed by the linear
combination( addition or subtraction) of atomic
orbitals of the atoms which form the molecule. An
atomic orbital is an electron wave. The waves of the
two atomic orbitals may be in phase or out of phase.
Suppose ya and ys represent the amplitudes or wave
functions of the electron waves of the atomic orbitals of
the two atoms A and B respectively.

Case 1: When two waves are in phase
(constructive interference), they add up and the
amplitude of the resultant wave is ¢ = ya + ys

=y, + g

e SN N P
v S _L&_

v/ T\ -
/I-\--/--\.-’?
./ U

Case 2: When two waves are out of phase
(destructive interference), the waves are subtracted
from each other so that the amplitude of the new wave

is ¢’ =ya— ys
9= Ya-yp

Ya— Vs

— IR T, SR SR, W,
Subtraction

Knowing that the probability is given by the square of
the amplitude, we have ¢2= (ya + wB)? = ya2 + yg2 +
2yays and ¢ 2 = (ya— yB)? = Ya2+yB> — 2yAys L.e., ¢2 >
\|/A2 + \IIB2 ,(I)’z < \VA2+\V132
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Thus, by the combination of two atomic orbitals, two
new molecular orbitals are formed, one by the additive
effect and the other by the subtractive effect of the
atomic orbitals. The molecular orbital formed by the
additive effect of the atomic orbitals is called bonding
molecular orbital and the molecular orbital formed by
the subtractive effect of the atomic orbitals is called
antibonding molecular orbital. The probability of
finding the electrons in the bonding molecular orbital
increases (i.e., most of the electron density is located
between the nuclei of the bonded atoms and hence
interacted strongly by both the nuclei) whereas it
decreases in the antibonding molecular orbital (i.e.,
most of the electron density is located away from the
space between the nuclei and hence the repulsion
between the nuclei is high). In fact, there is a nodal
plane between the two nuclei of an antibonding
molecular orbital, i.e., a plane on which electron
density is zero.

Addition of orbitals builds up
electron density in overlap region

HP -

- + -

1s 1s Bonding orbital
Subtraction of orbitals results in low
electron density in the overlap region

o - o % . ] — - -

1s 15 Antibonding orbital

Just as atomic orbitals are represented by s, p, d etc,
the bonding molecular orbitals are represented by o, =,
d etc, and the corresponding antibonding molecular
orbitals are represented by putting an asterisk, i.e., by
o', ", 8" etc. It may be pointed out here that crests of
the electron wave are usually given a ‘+’ sign and the
troughs a ‘—’ sign. Thus, bonding molecular orbital is
formed by the combination of ‘+’ with ‘+” and ‘-~ with
-’ part of the electron waves whereas antibonding
molecular orbitals are formed by the overlap of ‘+” with
‘-’ part. However, these ‘+’ and ‘-’ signs have nothing
to do with the electrical charges on the orbitals. They
simply represent the sign of the wave function.
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Relative energies of bonding and antibonding
molecular orbitals:- We have learnt that in the ease
of bonding molecular orbital, the attraction of both the
nuclei for both the electrons is increased. This results
in lowering of energy. In the case of antibonding
molecular orbital, the electrons try to go away from the
nuclei and this corresponds to repulsive state. The
energy of this orbital will be higher. Thus, the bonding
molecular orbital is stabilized relative to the energy of
the isolated atoms and antibonding molecular orbital
is destabilized relative to the individual atoms.
Further, it may be noted that the bonding MO is
stabilized to the same extent as the antibonding MO is
destabilized. The lowering of energy (A) of the bonding
MO is called stabilization energy while increase in
energy (A) of the antibonding MO is called
destabilization energy.

I* il il
=" motec(Antibonding)
/ \
/ \
/ \
’ N
/ g ¢
L/ |
/ JE \

B Uy e ( 115
Atomic™ ,7 Atomic
orbital % 7 orbital

Eni

/
\ 7/

\'L/ Umotec(Bonding)
Molecular

orbitals

Condition for the combination of atomic
orbitals:- Only those atomic orbitals can combine to
form molecular orbitals which fulfill the following
conditions:

1. The combining atomic orbitals must have same
or nearly the same energies. For example, in
diatomic molecules of the type A., 1s atomic
orbital of one atom can combine with 1s atomic
orbital of another atom, similarly, 2s — orbital
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can combine with 2s, 2p with 2p and so on. But
1s-orbital of one atom cannot combine with 2s-
orbital of another atom, 2s-orbital cannot
combine with 2p-orbital.

The extent of overlapping between the atomic
orbitals of two atoms should be large.

The combining atomic orbitals must have proper
orientations or the same symmetry about the
molecular axis so that they are able to overlap to
a considerable extent. For example, taking Z-axis
as the internuclear axis, 2p, orbital of one atom
can combine with 2p, orbital of another atom but
2p, orbital of one atom cannot combine with 2px
or 2py orbital of another atom or 2px cannot
combine with 2py. Similarly, 2s-orbital of one
atom can combine with 2p, orbital but cannot
combine with 2px or 2py- orbital of another atom
because they do not have orientation for the
overlap, as shown in figures.

© QO —@®— >

s-s axial overlap s-s orbital

OO — @0
OO —

(S>>

p-p axial overlap

++ overlap
++ overlap region

region
C\ﬂ@)
x = +
+-overlap
+~overlap region
region
p, orbital

Py 01 p, orbital py Or p, orbital

(a) s=p, or s—p, overlap (b) py - p, or p, — p, overlap

Disallowed overlaps of atomic orbitals on the basis of their symmetry. The
shaded portions indicate the overlap regions.

In the 2s-2px combination, a small overlapping
has been shown. ++ Overlap is cancelled by + —
overlaps. As a result no molecular orbital is
formed.
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Types of molecular orbitals formed:- Let us now
see what types of molecular orbitals are formed by
combination of different types of atomic orbitals and
how they are named.

If two atomic orbitals overlap along the internuclear
axis, the molecular orbital formed is called c-molecular
orbital. If two atomic orbitals overlap sideways, the
molecular orbital formed is called = molecular orbital.
Representing the orbitals in terms of signs of the wave
functions, as s-orbitals are spherically symmetrical,
their wave function has the same sign in all directions.
In case of p-orbitals, one lobe is given a ‘+’ sign and the
other a ‘-~ sign. Overlapping of ‘+’ part of the electron
cloud of one atom with ‘+’ part of the electron cloud of
the second atom implies addition of atomic orbitals
leading to the formation of the bonding molecular
orbital. The overlap of ‘+’ part of the electron cloud of
one atom with ‘-’ part of the electron cloud of the
second atom means the subtraction of the atomic
orbitals leading to the formation of antibonding
molecular orbital. A few simple cases of the
combination of atomic orbitals are given below.

(1) 1s with 1s:- The wave functions of two 1s atomic
orbitals can combine in two different ways: (a) when
both have the same sign (b) when both have the
different sign. Two 1s-orbitals combine by addition
and subtraction of overlapping to form bonding and
antibonding molecular orbitals. These are labeled as
o1s and o*1s. ¢ Indicates, overlapping is along the
internuclear axis.

Molecular orbitals

00

Antibonding
orbital, o

Atomic orbitals Combine
atomic orbitals

Q@ O — &
s 5

Add _\
s
Bonding
orbital, o

(ii) 2s with 2s:- 2s orbitals combine by addition
and subtraction of overlapping to form bonding and

antibonding molecular orbitals, labeled as c2s and

c*2s. But they are slightly larger in size.
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(iii) 2p. with 2p.:-Taking Z-axis as the
internuclear axis, two 2p, orbitals overlap head on
forming o bond. Two orbitals overlap to form
bonding and antibonding molecular orbitals by
addition and subtraction. They are designated as
o2p; and c*2p;.

Bonding

09 + 09 - 0O
: ~
2p; 2p; %20,

Anti-bonding

0 00 -
2p, 2, %20,

(iv) 2px with 2px or 2py with 2py :- When a 2px
(2py) atomic orbital of one atom approaches the 2px
or (2py) atomic orbital of another atom, the
overlapping occurs sidewise and not end to end. The
molecular orbital formed by overlap is known as pi
() molecular orbital. The molecular orbital formed
is not symmetrical about the internuclear axis. The
molecular orbital formed by overlapping of two 2px
atomic orbitals by the addition and subtraction of
electron waves are called bonding and antibonding
molecular orbital labeled as n(2px) or =m(2py) and
n*(2px) or n* (2py). It may be noted that whereas
n(2px) or m(2py) has one nodal plane, n*(2px) or n*
(2py) has two nodal planes.

RS

nodal plane
2Px 2Px

7 - bonds don't
have cylindrical
symmatry like
@ -bonds,

"have nodal plane
along bond-axis”

& nodal plane
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ASSIGNMENT

The number of nodal planes present in c*s
antibonding orbitals is —

(a)o (b)3 (o)1 (d) 2

. When two atomic orbitals combine, energy of

bonding molecular orbital is lowered by x while
that of antibonding molecular orbital is raised
by y. Then —
(a) x=y

any of these.

(b) x<y (d) can be

(c) x>y

. Which of the following molecular orbitals has

two nodal planes?
(@) o2s  (b) m2py (c) n* 2py (d) o*2px

. Which one of the following has maximum
number of nodal planes?

(a) o*1s  (b) o*2p, (c) m2px (d) n* 2py

(®)'g ®< ()9 @

initiative.
e-Mail ID: kumud.bala@yahoo.com
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If z-axis is the internuclear axis, which of the
following combination is not allowed?
(a) 2s and 2s (b) 1s and 2px

(c) 2pyand 2py  (d) 2px and 2p,

Which of the following combination of atomic
orbitals will give antibonding n- molecular
orbital? ( assume z-axis as internuclear axis) —
(a) 2s + 2p;, (b) 2py +2py

(c) 2px— 2px (d) 2p.— 2p-

Which of the following combination of atomic
orbitals will give bonding - molecular orbital?
(assume z-axis as internuclear axis)

(a) 2s + 2s (b) 2px — 2px

(c) 2py+ 2py (d) 1s—1s

If z-axis is the molecular axis, then the p-
molecular orbitals are formed by the overlap of:
(a) 2s and 2px (b) 2px and 2py (©) 2px
and2px  (d) 2px and 2p,

(p) ¥ (0% (q) = ()T :s1amsuy

Author is M.Sc. (Chem.), M.Ed. and Advanced Diploma in German Language (Gold Medallist).
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SCIENCE QUIZ-July’18

In which year was the first world environmental day
celebrated?

(a) 1960 (b) 1974 (c) 1984 (d) 1975

On which date of the year is world environmental
day observed?

(a) 5™ June (b) 5" July (c) 5" May (d) 5" August
Which country is the global host of this year’s (2018)
WED?

(a) United states (b) Brazil (c) Mexico (d)India
What is the theme of world environmental day
2018?

(a) Water: vital resource for life

(b) Development without destruction

(c) Beat plastic pollution

(d) Forests: nature at your service.

A novel strategy to popularize environmental causes
was introduced in 2008. Identify the strategy

(a) Online games

(b) Ad- making competition

(c) Commercial ads with suitable messages

(d) Asking people for solutions.

Which is the world famous monument of India that is
affected by air pollution from a nearby factory?

(a) Taj Mahal

(b) Red fort

(c) Gwalior fort , Madhya Pradesh

(d) Hawa Mahal, Jaipur

Which coloris used as the sign of conservation of
environment?

(b) Green (c) Blue (d)Red

What is the focus of world environment day?

(a) Yellow

(a) Biodiversity awareness

(b) Economic and environmental awareness

(c) Universal awareness

(d) Raising global awareness

Who wrote earth anthem?

(a) John Keats (b) Harivansh Rai Bachchan
(c) UN Volunteers  (d) Abhay K.

When and where was the world environmental day
anthem launched?

(a) Nepal 1995  (b) US, 2000

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
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(c) India 2013 (d) UK, 2006

Which was the first country to prohibit manufacture,

use, import and sale of polythene bags including

plastic wrapping of suitcase?

(a) Switzerland  (b) Maldives

(c) North Korea  (d) Rwanda

The major air pollution is:

(a) CO  (b) Oxides of nitrogen

(c) Soot (d) Oxides of sulphur

The major source of CO pollution is:

(a) Industrial processes (b) Vehicular exhaust

(c) Forest fires (d) Volcanic activity.

Increased concentration of CO, in atmosphere is

responsible for:

(a) Greenhouse effect (b) Acid rain

(c) Lack of photosynthesis (d) Death of aquatic life.

Besides CO,, other greenhouse gas is:

(@Q)CHs  (b)N2  (c)Ar  (d) O,

Acid rain is produced by:

(a) Excess release of carbon monoxide by incomplete
combustion

(b) Excess formation of carbon dioxide by ombustion
and respiration

(c) Excess production of NHs by industries.

(d) Excess of NO; and SO, from burning fossil fuels.

Most dangerous metal pollutant of automobile

exhausts is:

(a) Lead (d) Cadmium.

The smog is essentially caused by the presence of:

(b) Copper (c) Mercury
(a) Oxides of sulphur and nitrogen
(b) O, and N,

(c) O, and O3

(d) Oz and N,

---—----—-- of the plastic we use is single- use or
disposable

(a) 10% (b)40% (c)50% (d)70%

Who had written the following quote on world
environment day? “Earth provides enough to satisfy
every man’s needs, but not every man’ greed”.

(a) Mahatma Gandhi  (b) Gaylord Nelson

(c) Albert Einstein (d) Margaret Mead
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21. Each year, at least 8 million tones of plasticend upin 24. What was the theme of the year 2017?
the oceans, the equivalent of a full garbage truck ----- (a) One world, one environment
- (b) Green economy: does itinclude you?
(a) Every minute (b) Every second (c) Connecting people to nature
(c) Every hour (d) Every day. (d) Nature at your service.

22. Which country’s constitution mandates that at least 25. The two components of an ecosystem are:
60% of the country’s landmass be maintained and (a) Plants and animals
protected as forestland? (b) Biotic and abiotic
(a) Peru  (b) Austria (c) Plants and light
(c) Bhutan (d) New Zealand (d) Weeds and micro-organisms.

23. Accordingto Ellen MacArthur’s research by 2050 the
ocean will contain more plastic by weight than -------
(a) Fish  (b) Water (c) Seaweed (d) Zooplankton

(Answers to this Science Quiz June’18 shall be provided in
15t Supplement to 8t Quarterly e-Bulletin dt. 15t Aug’18)

Education is one of the great things of life. Education is an attempt to

touch the evil at its source, and reform the wrong ways of living as well as
one’s outlook towards life.

- Plato

Tell me and I'll forget. Show me, and I may not remember. Involve me, and I will
understand

- Native American Saying

forw fRraT @ g7 et Shiaet AT T §F, AT a1 Woh, TRA 75T X Toh
3R fIARY 1 AHIET FT TF, T8 IEdT H fA8T Fgarer AT ¢ |

- Tar fqaseg

—00-—
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Illustrations to Answers of Objective Questions (Typical) on Newton's

Laws of Motion (Part-I)

I-01

Let R is the radius of the earth and angular velocity of an object on the equator of the earth w.r.t. its Center, origin

of the Frame of Reference (FOR) would be w = 5 417:(:( o= 727 % 107°. Then Centrifugal force on a stationary

train at the equator would be F,;, = m X R X w? = m%, here m is the mass of the train. Thus net force exerted on

the rails would be F, =m x g- F,;,. The earth is rotating about its axis passing through the origin FOR in

direction from East towards West. Let V be the speed of the train. Therefore, speed of train moving from West-
2

East w.r.t FOR would be V;, =V +V, and the centrifugal force on the train would be F,, = m x (g - U: ).And for

the train moving from East-West speed would be w.r.t. FOR would be V;,, = V —V, and the centrifugal force would

2
beF, = mx (g - %) In each of the cases R remains unchanged.

The subtrahend in F,,, is since larger than the subtrahend F,,, and hence, F,, < F,,, , and hence answer would be
option (b).

I-02

Force Diagram and Free Body Diagrams (FBD) of the Two arrangements(i) ad (i1) are as under -

T I ' 1A
le m 2m -+a a®m
* + F +a" i

mg

1 T
a* m 2m ‘(1 . 2'”9 O’* it F:Q]ng

Force Diagram Free Body Diagram Force Diagram Free Body Diagram
Arrangement in Fig (i) Arrangement in Fig (ii)

Writing Force Eqn. for arrangement in Fig.(i) for mass 2m is 2mg — T = 2ma —» T = 2m(g — a) and for mass m
would be mg—T= —ma—- T =m(g+ a) Using these Two Eqns. for T, 2m(g—a) =m(g +a) > g = 3a -
a=g/3.

While, for in Fig. (ii) for mass m is mg — F = —ma' » 2mg=m(g+a') - a' = gi.e. a’ > a. Thus answer is
Option (b).

I-03

Let the ball is on a horizontal circular path of radius  and string makes angle 6 with s
vertical line of suspension, and string is under tension T. By geometry of circular
pendulum sinf = % Then in condition of uniform circular motion, while vertical
component T will cancel out since T - cosé = mg. And horizontal components of T
would bed -sind =mrw? » mLsinfw? - T=mLw? - mL -sinfw?>->T= mre*
mLw? . Thus with limiting values of T, and that of m and L, limiting value of angular

velocity would be o = (=)= |22 = \377% 4 = VBT X 16} = 36. Thus

answer is Option (b).

I-04

Under gravity the block would tend to slip down with gravitational pull parallel to the plane = mg - sinf — f.
Here, f is the force of friction and 6 is angle on inclination of the plane. This motion can be retarded with a force
P as given. When the block is just prevented from sliding down P = P,, the block would tend to slide down and
hence force friction f = mg - sin — P, .

It shall be in the upward direction i.e. opposite to the direction tending to be in motion and shall be parallel to P
i.e. (+ve). As, P is increased frictional force f — 0. Thereafter, it will have tendency to slide up, thereby reversing

direction of frictional force against direction of motion till B, = mg - sinf + f . Thus, f will become (-)ve. Answer
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is Option (a).

I-05

Wire frame in shape of parabola is given to be y = kx?. The frame Tangent o
. . ] . ’ N s ; a

exerts a force ma on the bead which in turn as per Newton's Third (z_.| - | 5

Law of Motion (NTLM) exerts a reaction —ma as shown in the ‘2 4

figure. For the bead to stay in any position, without sliding, it is -m

essential that components gravitational force (mg) and reaction

—ma should be zero. It leads to mg- cos® + (—ma) cos g— 0 ) =

3
mg\
Normal 1\, (+)ve
: =

mg - cos® —ma -sinf =0 =— tand = f ..(a)
(-)ve X-axis

Slope of wire at the point is Z—z = ;—X -kx? = 2kx =tan(mr + ) = — cotf > tanf = —i ... (b). Equating values of

tan 6 from Eqns. (a) and (b)% — i Itleadsto x = é. Hence answer is Option (b).

I-06

sin kt g d > o . a __ cos kt
—— Further, Force F = P= kA(—sinkt { — cos(kt)j) — tan 6 = ——

_ (_ _ sinkt coskt) _ P ops . . _ _ 0
tan Oy = (— p— kt)(—sin kt) = —1. This is the condition for the Two vectors being orthogonal it |9p 6r| = 90°.

Hence answer is Option (d)

Slope of pis tan 6, = Sincetan 6, -

I-07

Qn. No 41, on Kinematics in set Code:Phy/Kinx/0O/001 is apparently similar to this. There in illustration to the
answer used geometrical identity by correlating x and y with given a; this approach worked since correlation of
velocities is associated with displacements, a geometrical entity, but it would be incorrect to apply it here.

In the instant case, it is related to correlation of forces and hence, it has to be
analyzed with force equations. Further, the Two equal masses m placed
symmetrically, it leads to F = 2mg = 2T sinf » T = Moreover, along the line

2sin @°
. Equating the Two values of T,

o e dx m dx
joining the Two masses Tcos =m——->T = -
dt cos 6 dt

m dx dx F x

F . .
= —— ) — = —. = —=,
o e a2 = 7w cotd =—— " Expressing y geometrically

y =Va? — x2, it would be 3—: = % -coth = % . ‘/% . Thus answer is Option (b).
a®—x

N.B.: Such fine nuances in principles, despite problems appearing similar are often
encountered. Therefore, it is extremely essential to analyze the question before one proceeds with wrong
concepts and consequently ends up with wring answer.

it leads to

I-08

FBD of the Two masses suspended from spring, in steady -state is shown in the figure on the T
left. Accordingly in steady state force equation for B would T, = mg and for A would be =5
Iy = Te + 2mg > Ty, = mg + 2mg - T, = 3mg.

But, as soon as the string is cut the FBD of the Two masses shall become independent for
motion and the FBD in new case is as shown in the figure on the right. Accordingly, force

equation for A would be T, —2mg = 2ma » 3mg — 2mg = 2ma > mg = 2ma - a = g. Thus

2mg

<3

mqg

. . . . . 1
acceleration of mass A is £. Whereas, for mass B, T, would disappear as soon as the string is o

cut. Hence, it will make a free fall under gravity and hence its acceleration would be g.
Accordingly, accelerations of A and B are % , g - Hence answer is Option (b).

I-09

At the maximum height that insect can crawl shall be a state of equilibrium and hence
as per force equations N = f, = mgcos «, hence frictional force that shall prevent the
slipping down of the insect shall be f = pmgcos a. Whereas, the force that shall cause

slipping is tangential component of ravitational pull f, = mg cos (g - a) = mgsina. At

the state of equilibrium f = f, > umgcos « = mgsina — cot a = ﬁ With the given value

of i, it would lead to cota = 3 — cot~! 3. Hence, answer is Option (a).

I-10

Since system is symmetrical about vertical line passing through mass v2m and the Two strings joint. Therefore,
horizontally it will be in equilibrium. And for vertical equilibrium necessary condition is 2T cos 6 = 2mg.
Further, for equilibrium of masses m, the conditionis T = mg. Combining these equations, 2mg cos § = v2mg -
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_¥yZ_ 1 — cne—1 L — Ac0 . .
cos 0 = A 6 = cos ﬁ—>6 = 45°. Thus answer is Option (c).

mg NbY mg mg

I-11

In the state of equilibrium T = Mg. And at the point of clamp where pulley is supported, ;
vertical force shall be F, =T + mg = Mg + mg = (M + m)g. Further horizontal pull shall be  }—<— 4
F, = Mg. Hence, vreaction offered by clamp on the pully shall be vector addition of | 4
perpendicular forces F, and F, i.e. F = F, + E,. Thus magnitude of net force offered by clamp r

onpully shallbe F = |F|=F*+F* = V(M +m)2 + M2 - g. Thus answer is Option (d). 4*1)1
/ ol +mag
’ o

Mg

I-12

The tangential acceleration of the bead place at a distance L from axis of \

its rotation, when the rod is set in an angular acceleration a, is a = La. « ¥ \|ma=malL
Thus a normal recation offered by rod is N = mLa, therefore frictional
force between the rod and the bead is f = umLa. And the centrifugal
force would be f, = mLw?. At the instant when the bead is about to slip
f =f - umLa = mLw?|,—, » w => Jua. From a state of rest time
taken by the rod to acuquire angular velocity w, as per Galelio’s Fist

Equation would be w = at - t = f = ‘/%_a - \/% Thus answer is Option
).

c D —— ]
- [ —————— Nu' mro®
i /:
/’ v N=malL

I-13

Normal force N is reaction by the surface of wall and hence F = N, accordingly, frictioonal force
shall be f = uN = 0.5 x 5 = 2.5N. But, threshhold value static friction (maximum) is equal to force ;
tending to displace it. In he instant case posible displacement is vertical and hence f,,,, = mg = J 4&
0.1 x 9.8 N, it is equal to fricttional force acting on the block. Hence,answer is Option (b). F m

N.B.: Since value of g is not given, in competitve tests generally it is given, and therefore
chossing it 10 ms—!, would lead to f,,,,, = 1 = 0.98, and would not change the answer.

I-14

The car, a non-inertail frame, is under ceptrepetal force buy virtue of it circular
motion and according bob would experience a radial inward centrepetal force

2
fep = —mVT. Since, the bob remain suspended in equilibrum there would be

corresponding radially outward centrifugal force ff =mvr—2. The bod, which is

suspended by strin is also vertical equilibrium, is acted upon Two forces tension in
the string T and gravitatonal force mg. Resolving Tension T along radial for radial

2
equilibrium f,, = —m= = —Tsina, likewise along certical direction mg = T cos a.
T Vz
.. . m- oyl 102 0 .
Combining Two equation tana = —+=—= = 1 =tan45". Hence answer is
mg rg 10x10

Option (c).

N.B.: Zoom-in the figure as required

I-15

Since resistance is negligible hence F = Ma -5 x 10* =3 x 10" X a -
a= g x 1073, Therefore, speed of the ship after being pulled over a —» F

P
distance of 3m from a state of rest can be obtained from Galeilio’s \y

Second Eqn of Motion v?=u’+2as->v?>=0+2x gx 103 x3 =
1072. Itleads tov = 10! ms*= 0.1 ms. Hence answer is Option (c). ¥ mg
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1-16

Solution to this problem is simple based on energy equivalence and potentail
energy of mass at P (= mgh) is utilized in overcoming friction and particle comes to

rest. Further, given that energy lost in track PQ = %mgh. Thus, force analysis on
this portion of the track, as shown in figure, is redundant. On track QR retardation
force is f = uN' = umg. Hence energy lost in track QR = %mgh =f'x = (umg)x.
It leads to %h = Ux - Ux = %x 1 = 1. This is achieved nearest with values of u and
x at (b), hence answer is Option (b).

I-17

Block A ahall experience forces F and N in horizonatl direction such that F = —N, while in

vertical direction 20N due to gravity balanced by 20 = —f; = —u4 F, where f; is tending to

avoid slip of the block.

As regards Block B horizontal forces are same as that on Block A, but equilibrium of vertixal <
forces is 100+ f; = f, = f, = 100+ 20 = 120 N, here f, = —u,N, but information on y, is N

redundant. Thus answer is Option (b)

N.B.: Questions may at times contain redundant information and they must be identified

correctly and thus solution going complex, can be avoided.

+71

vfi
20N

100 N

I-18

During pushing an object its velocity is consdered to be negligible and hence frictional force would be at its

threshhold value ie. f = uN. Hence, when force is applied then f;, =
FA cos 30°=u(mg+F;151n300)—>—E4 —‘/—(mg+ FA) (l—i)FA = Fy

—mg - = FA =-mg- F = 2mg. Likewise, for fz = F3 cos60? = u(mg+ Lo

Fy sm60°)—> FB = Fy =mg— _Fg="-mg— fa

m4N
fs.

ﬁ(mg +1‘/7§F3)—>1(1—§) B L ok f,

Fy =+/3mg. Therefore 4 = = e = 2 \F Answer is Option (d)

mg

—

mg

I-19

Let, position of the mass m where it can be placed without slipping be (x ¥), where maximum height of chmb

shall be y. At this point tangential component of gravitational force is equal to
frictional force such that mg cos(90° — ) = uN - mgsinf = umgcos @ - u = tané.

Further from coordinate geometry slope of tangent at a point on a curveis m = ;—x y =

3 2
;x (x—) = % = tan §. Equating the Two values of tan6 it leads to 4 = tanf — 0.5 =

7 ->x=1. Usmg this value of x, maximum height of the mass, without slipping,

shallbey = ? = grn. Hence answer is Option (c).

Y-axis

r

h

"(/'N mg

Tangent

>
X-axis

I-20

With the given data AD = (6]) — (6f — 2] ) = —6i + 8. Therefore force acted upon the block F =m - a =

—6l+8]

m-— It is given that At = 10 s, therefore, F = 5 - m

= —3i{ + 4j.nce answer is Option (b).

I-21

Force diagram of the problem is shown in figure where Vertical component of tension in the string
would be balaned by weighti.e. T-cos = Wand T = W - secf . With the given geometry, secf =

(8+5)

13 . N
Terrs? — 12 Hence, answer is Option (d).
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I-22

Position vector of particle in polar coordinates is R+, and since options are given in

cartesian coordinates and hence R = R cos 6 { + R sin 6 J, therefore velocity vector shall be
V= %ﬁ= ;—t(R cosOi+Rsinfj). It leads to V=R (— sin@i—fi +cos 6 Z—fj). Since,

V=R i—f = Rw hence, V =Rw(—sinfi+ cos 0j). And accelertaion is d=—V =

%(Rw(—sin6i+ cos Hj)). It further comes to d=Rw <% (—sin@i+ cosﬁj))

6. . ,df.
Rw (— cos §——1 —sinf E])' It calculates to

2
d@=Rw(—w-cosfi—w-sinff) = —Rw?(cosh i+ sinhj) = —R (%) (cosB i+ sinfj) =

2
— VF (cos Bi +sin@ j) . Thus answer is Option (c).

1-23

o A smooth block when slides down a distance d on a 45° incline, therefore

effective acceleration shall be a = g cos 45° = 547 Thus effecive time of slide over

a distance d is as per Galelio’s First Equation of Motion shall be d = 0 + %at2 =

ﬁftz ->t= (2\/7 3). Now when it slides on a rough incline, having coefficent
g

of friction as p, frictional retardation shall be a; = u (77) = ”—\;’7
g _ug

acceleration shallbe a’ = a — a = 5= 5= \/%(1 — ). Accordingly time taken on rough surfaceshall beTherefore,

time taken to cover a distance d is as per Galelio’s Second Equation shall be d = %a' 25t = \/? = ziij -
(1)
l v

d 1
g-pw) 1

2\/73 1

Thus, effective

t' = . Itis given that % = n. It leads to n? = This can be further solved usin proprties of ratio-

proportion and accordingly,
1-u 1 1-n?

T Tao M= ou=1- % Since, it a case of sliding and hence u — p, , accordingly it would be p) = 1—

%. Accordingly, answer shall be option (a).

N.B.: This is an excellent example of patience in handling variables, with proper care, works so well that most
of them cancel out, and resulting expression is easy to reduce in its simplext form.

I-24

Force diagram of the system is shown in the figure where f;; = fp4 = uM,g = 0.25 %

3x 10 =7.5N. Likewise, fyc = frp = 025X (4+3) x10=17.5 N and fz; = 0.25 X

(8+4 +3) x10=137.5 N. Frictional forces acting on each of the masses is shown. W‘T
| IN

Tension T along the string shall be unifrm

B 1
i fun FBD are also shown in the 7@
T 2 T 1w figure and analysis is strated pq— C

Fe— C B — from force F external to the /'_ - Tfo
o system and each mass is

analyzed independently. Thus, for equilibrium of mass C,
F =T+ fec + fge =T+ 37.5+17.5= (T +55) N. Likewise for mass B, force equationis T = fyz + fop =17.5+
7.5=25N. And formass AT = fz, = 7.5 N, this equation is redundant since mass A is not moving. Using, eralier

Two equation F = 55 + 25 = 80 N. Hence, answer is option (c).

I-25

The force diagram of the given system is explicit and hence going
forward FBD has been skipped. Given that mass M; is moving
downwards with uniform velocity it implies T; = M;g. Since all T,
mases are connected with inestensible strings and hence M, and M;
shall also be moving with uniform velocity and thus shall force M,
equatior(l bazlancid along the line of motion. Accordingly, T, =T, + .
M,gcos(90*—a) + fi oM g=T, + Mygsina +u M, gcos a - :
M;g=T, + My,g(sina +p cosa). Likewise for mass M,, force /\!'u//////
equilibrium is T, = uMzg. It leads to M;g = uM3;g+ M, g(sina + E Msg

p cos @) = My = uMz + My (sina + p cosa) » M; = 0.25x 4 +

4(0.6+0.25x 0.8) =1 + 4 x 0.8 = 4.2kg. And, tension in horizontal portion of the stringis T, = 0.25x 4 X 10 =
10kg. Hence, answer is Option (d).

.‘“13
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Theme Song :

PREMISE:We are pleased to adopt a song” sasefFdagiearerdr..... from a old Hindi MovieDo Aankhen

Barah Haath 33&9REerof year 1957, directed by The Late V. Shantaram. The lyrics are by Shri

Bharat Vyas, singer Melody Queen Sushri Lata Mangeshkar, and Music Direction by Vasant Desai. It
has become a widely accepted inspirational song and/or prayer in many educational institutions and
sociallu inspired initiatives enaaaed in mentorina of unorivileaed children. This newly formed non-
organizational initiative, being selflessly operated by a small set ofcompassionate persons, finds its
philosophy in tune with the song and conveys its gratitude to all he eminent persons who brought out
the song in a manner that it has attained an epitome of popularity. While working its mission and
passion, the aroup invites one and all to collectiveluy complement in grooming competence to compete
among unprivileged children. The song/prayer goes as under -

saeir AfFT g7 ST ardT, AT FT fA[™H FHAR el
§H Tl e T U §H U, el 3 SIS [T glelm ||

¥ 31311 o BT 37ER, T §H AT T AT
N S § 599 I} &H, Sl ol & o7elr ol &
R BT fondr T frell &, H1aeAT A F Feol d g ||

Sdell ATFT §H oIl &Idl, Aol HT [AAT FASR gleAT
B T A W T &H @, e o FS a7 g ||

AT O gH &7 fAer €, g9 ¥ @ Far a7 § 3T
Bl GRIGT & d1C Fel I, TEhT Siiael & def AT HEYeT
YA HBUT &I ST o §6T &, H & UTdel gL Ueh Hel &l hleT ||

S AP o ST &I, FA T fARATH FHASR ghedl
£ T Ak &I T §H [, el o IS o g ||

Together Each Achieves More
(TEAM)

Every end, so also end of this e-Bulletin, is a pause for a review, before
Resuming of the journey far beyond ...



