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Aim for the Best, but…

… start, without loosing time, with whatever is available.
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संपादक�य

पाई (π) �दवस
अरस्तु ्ूनानी दाशर्�नक थे। वह प्लेटो के �शष् और �सकंदर के गुरू

1 1 1 1
π
= 1 − + − + − .......
4
3 5 7 9

थे। उनका कहना था �क मनुष् प्राकृ�तक रूप से �ान क� इच्छा
रखता है।

इसे माधव-लेब�नज �सर�ज भी कहते ह�। माधव �हदुस्तान के 14वीं

पाई �दवस ग�णत और �व�ान प्रे�म्� के �ल्े बहुत कुछ जानने का

�दन होता है। सभी इसके गुण� को जानने, इसके बारे म� हु्ी अबतक

क� खोज� को एकत्र करने, और सब �मलकर इसके रहस््म्ी प्रकृ�त
को समझने क� को�शश करते ह�।

जाता है। उच्चतर क�ाओं म� तो ग�णत, भौ�तक� और अ�भ्ां�त्रक�

के सूत्र प्रा्ः पाई को संजो्े रहते ह�। हर �वकास का कदम इस संख््ा

को साथ लेकर चलता है।

पाई का उप्ोग ज््ा�मती (Geometry) म� एक अनुपात के रूप म�
होता है। पाई क� शुरूआत ज््ा�मती से मानी जाती है। �कसी भी वृत्त

क� प�र�ध और उसके व््ास के अनुपात को पाई का नाम �द्ा ग्ा है।

्ह ऐसी संख््ा है िजसके मान को �कसी �भन्न के रूप म� नह�ं �लखा

जा सकता है। ग�णत�� ने पाई के मान को �भन्न �भन्न तर�के से

�नकालने का प्र्ास �क्ा है, ले�कन सभी का अं�तम �नषकषर् ्ह� है

�क इस संख््ा का कोई �निश्चत मान नह�ं है। ्ह एक अप�रमे्

संख््ा है।

पाई का सबसे पहले उप्ोग वेल्श के ग�णत� �व�ल्म जोन्स ने

1706 म� अपनी ग�णती् पुस्तक Synopsis Palmariorum
περίμετρος

उन्ह�ने प�र�ध के �ल्े ग्रीक शब्द

के पहले अ�र π को अपना्ा। भारती् ग�णत�

ब्रहमगुप्त ने 10 के वगर्मूल को पाई का मान बता्ा। ्ूनानी ग�णत�
आकर्�मडीज ने पाई के मान को

14 माचर् का �दन �व�ान के इ�तहास म� एक अन्् घटना के कारण भी
महत्वपूणर् है।

महान �वचारक और असाधारण प्र�तभा के धनी

आइंसट�न का जन्म 14 माचर् 1879 को तत्काल�न जर्मन साम्राज््

हर �वद््ाथ� अपनी स्कूल� �श�ा के �दन� से ह� पाई के बारे म� जान

Matheseos म� �क्ा था।

शताव्द� के ग�णत� थे।

223
22
और
के बीच होना पा्ा।
71
7

न््ूटन ने एक सी�रज का प्र्ोग करके पाई का मान �नकाला। अबतक

�ात पाई के मान क� एक �वशेषता ्ह है �क चाह� हम दशमलव के

का �हस्सा रहे बुटेमवगर् के एक ्हूद� प�रवार म� हुआ था। इस �दन का

महत्व �कतना है, ्ह जानने के �ल्े केवल आइंसट�न शब्द क�

जानकार� ह� प्ार्प्त है। आइंसट�न शब्द वतर्मान म� बु�द्धमत्ता का

प्रतीक है। कहा तो ्हां तक जाता है �क ऐसा �वद्वान होना अब
असंभव है।

पाई एक अप�रमे् संख््ा है। अप�रमे् संख््ा वह संख््ा होती है
िजसका मान न तो �निश्चत होता है और न ह� आवत�। जैसे

1
का
2

मान 0.5 होता है। ्ह एक �निश्चत मान है। दूसर� �भन्नात्मक

1
है। इसका मान 0.333333… �निश्चत नह�ं होता है। ्ह
3
1
1
और जैसी संख््ाओं को ग�णत
एक आवत� संख््ा कहलाती है।
3
2
संख््ा

क� भाषा म� प�रमे् संख््ा कहते ह�, अथार्त प�रमे् संख््ा्� वह ह�

िजनका मान ्ा तो �निश्चत होता है अथवा वे आवत� होती ह�। परंतु

पाई का मान न तो आवत� होता है और न ह� �निश्चत होता है।
इस�ल्े इसे अप�रमे् संख््ा कहते ह�।

पाई का मान

22
से कम होता है। पाई का मान �नकालने के �ल्े
7

बहुत से ग�णत�� - आ्र्भटट, आकर्�म�डज, �ल्हु्ी, �व�ल्म

जोन्स, आ�द ने काम �क्ा। हम पाई को समझने के �ल्े आसान
भाषा म� कह सकते ह� �क ्�द �कसी वृत्त का व््ास 1 हो तो उसक�

�कतने ह� अंक तक मान �नकाल� उसम� कोई पैटनर् नह� बनता है।

प�र�ध पाई के बराबर होगी।

जमर्न ग�णत� लेब�नज (Gottfried Wilhelm Leibniz) ने पाई के

कुछ �मस्र �वद्वान� का मत है �क गीजा के महान �परा�मड बनाने

मान के �ल्े �नम्न सी�रज �वक�सत �क्ा।

वाल� को पाई का �ान था। उनका तकर् है �क 2586 से 2566 ई0 पूवर्
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बने गीजा के �परा�मड का प�रमाप 1760 क््ू�बट और उंचाई 280
क््ू�बट थी। क््ू�बट एक हाथ क� लंबाई के बराबर क� इकाई है। इस
अनुपात

1760
का मान लगभग 6.2857 आता है जो पाई के मान का
280

दुगुना है। ले�कन ्ह सं्ोग के अलावा कुछ और नह�ं हो सकता है

क््��क इसका कोई आ�धका�रक प्रमाण उपलब्ध नह�ं है।

पाई का संख््ात्मक मान लगभग 3.14 होता है । इसी�ल्े

3 / 14

्ा�न माचर् 14 को हर साल पाई �दवस मनाते ह�। पाई �दवस का �वचार

सवर्प्रथम 1989 म� लेर� शौ (Lary shaw) ने प्र�तपा�दत �क्ा था। वषर्
2009 म� ्ू 0एस0 हाउस आफ रेप्रेज�टे�टव्स ने 14 माचर् क� तार�ख को
पाई �दवस के रूप म� मनाने का �नणर्् �क्ा था। तब से आजतक 14

माचर् को लगातार पाई �दवस के रूप म� मना्ा जा रहा है। इससे

भारत म� ईसापूवर् 600 म� पाई के मान को शुल्ब सूत्र� म� (9785/5568) ,

�मलती जुलती एक और तार�ख 22 जुलाई ्ा�न 22 / 7 है। इसे पाई

�नकाला था। उन्ह�ने इस मान को �नकालने के �ल्े एक सूत्र का

पाई के प्र�त झुकाव िस्वस ग�णत� �ल्ोनाडर् ्ूलर द्वारा �वक�सत

2

लगभग 3.088 �लखा ग्ा है।

आ्र्भट्ट ने इसका मान 3.1416

प्र्ोग �क्ा था-

eiπ + 1 = 0 समीकरण के बाद और बढ़ ग्ा है। ्ूलर के इस

समीकरण को ग�णत का सुंदरतम समीकरण कहा जाता है।

चतुरा�धकं शतमषटगुणं द्वाषिषटस्तथा सहस्त्राणाम् ।

e, i, π

तीन� ह� अप�रमे् संख््ा्� (irrational numbers) ह� �फर भी ्े

अ्ुतद्व्स्् �वषकम्भस्् आसन्नौ वृत्तप�रणाहः ।।
अथार्त् 100 म� 4 जोड़�, आठ से गुणा कर�, �फर 62000 जोड़�। इस

�न्म से 20000 प�र�ध के एक वृत्त का व््ास �ात �क्ा जा सकता
हैः

एप्रािक्समेशन �दवस के रूप म� मना्ा जाता है।

(100 + 4)× 8 + 62000 = 3.1416

�मलकर एक प�रमे् संख््ा -1 के बराबर मान देती ह�। e को ्ूलर
अंक कहते ह� । इसका मान 2 और 3 के बीच होता है।
काल्प�नक संख््ा है िजसका मान

i एक

− 1 होता है।

पाई के मान क� एक झलकः

20000

एक अन्् भारती् ग�णत� शंकर वमर्न ने सद्रत्नमाला म� पाई का

मान

इकतीस

दशमलव

स्थान�

3.1415926535897932384626433832795 �नकाला था।

तक

29 माचर् 2015 को भारत के राजस्थान प्रांत के मोहचा गांव के राजवीर
मीणा ने पाई का दशमलव के बाद 70 हजार अंक� तक का मान 9 घंटे

27 �मनट म� सुनाकर �ग�नज बुक म� अपना नाम दजर् करा्ा था। ्ह

का्र् पाई के सह� मान जानने के प्र�त लोग� का लगाव, झुकाव और

द�वानापन �दखाता है।

आजकल कोण� के मान� को रे�ड्न म� �लखने क� परंपरा ने पाई को

�त्रकोण�मती (Trigonometry) का अ�भन्न अंग बना �द्ा है। पाई

रे�ड्न का मान 180 अंश के बराबर अथवा दो समकोण� के मान के
बराबर �लखा जाता है। पाई के उप्ोग का सबसे बड़ा उदाहरण बफौन
क� सुई (Buffon’s Needle problem) का प्रश्न है।

हम �वश्वास कर सकते ह� �क नजद�क भ�वष् म� पाई के मान का

रहस्् हल होगा। हमारे ग�णत� इसके मान क� संरचना को समझ�गे
और इससे संबं�धत न्ी न्ी जानका�र्ां खोज�गे। डे�न्ल टमेट

जापान के एक इंिज�न्र ने पाई का मान �नकालने के �ल्े लगातार

(Daniel Tammet) ने अपनी पुस्तक Thinking in Numbers: How

इस बीच उसने दशमलव के बाद पांच हजार अरब अंक� तक मान

मान का वणर्न �क्ा है -

90 �दन� तक जी तोड़ मेहनत क� पर उसक� गणना खत्म नह�ं हु्ी।
�नकाला।

Maths Illuminates Our Lives म� बहुत ह� खूबसूरत तर�के से पाई के
एक घंट� सम् नह�ं बता सकती है,

ले�कन बारह बार बजाकर ्ह समझा जा सकता है �क 12 बजे ह�।

ठ�क उसी प्रकार से एक व््िक्त अनंत संख््ाओं क� गणना नह�ं कर
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सकता है, �फर भी वह गणना करते करते उसे पाई कह सकता है। (A
bell cannot tell time, but it can be moved in just such a
way as to say twelve o’clock – similarly, a man cannot

calculate infinite numbers, but he can be moved in just
such a way as to say pi.)
सभी ग�णत और भौ�तक� प्रे�म्� को पाई �दवस क� शुभकामना्�।

—00—

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

—00—
हमारापंचवष�यप्रवास

Start: June-2012

April-2015

June-2016……..

पारम्प�रक शै��णक मादर्शर्न से प्रारम्भ कर आज हम तकनीक�-�वकास के सहारे मूलभूत प्रासं�गकता को आगे बढ़ने म� संलग्न ह�…

यह प्रयास अपने सामािजक कत्तर्व्य के प्र�त सहज�वनीत आग्रह है; कृपया इस पर �वचार कर�.

—00—
An Appeal: Gyan Vigyan Sarita
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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 9th-12th in Maths and
Physics, leading to IIT-JEE.
Financial Model:Zero-&-Fund-Zero-Asset
(ZFZA). It 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 Nonremunerative, Non-Commercial and NonPolitical
Involvement:
a. As Promoter –
i.
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. As Participator –
i.
As a Mentor,
ii.
As Coordinator,
iii.
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.
As author 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
April’12, 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-प�त्रका
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, Govt. School Haryana. Earlier, they were
complementing the OMS. While, the initiative
survived
transition,
a
website:
http://gyanvigyansarita.inhas been launched. It
contains
under
itsMenu:
Publication>eBulletins, 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.
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IOMS : Way Forward

http://www.gyanvigyansarita.in/

Coordinator’s Views

“IOMS: Opportunities and Challenges”, was elaborated in rhe e-bulletin’s issue dt 1 s t Feb’18 . It
has been a thrilling journey and a satisfying experience to reach a stage in nearly Six years where we
have to request aspiring schools and organizations to allow us time of stabilization of Interactive
Online Mentoring Sessions (IOMS). This stabilization is aimed at the schools whom we have
committed to hold IOMS. Level of commitment of Gyan Vigyan Sarita by way its nature and
characteristic is non-organizational, non-remunerative, non-commercial, and non-political, and
driven by a small set of co-passionate persons with a sense of Personal Social Responsibility (PSR). Its
financial model is Zero-Fund-&-Zero-Asset (ZFZA) and that has made its journey tougher and
growing slowly. This slow growth and taking a pause for stabilization is definitely unwarranted, in a
state of education prevalent in the country. We stand to appear in the witness box in court of elite
citizens and policy makers to place our perspective for consideration and pass judgement, if taking
pause is as insincerity.
Gyan Vigyan Sarita believes that it is its duty to
build aspiration among unprivileged section of
society, create dream and extend finger holding in
the process. This is more true to children, who have
potential to change course of destiny of the nation.
Despite, it is wary of the fact creating hopes and
letting them abort is an act of brutal betrayal
towards those who have learned to live in a state of
hopelessness.
A Torch Bearer: In the initial phase of this
mission, which started in a Chalk-N-Talk mode,
many students joined. But, Rohit, the only student,
from one of the most humble background carried
through the mentoring upto Class 12th . He did not
succeed in cracking IIT-JEE, but he maintained the
connectivity with his mentors even after joining
engineering at one of the private colleges. A few
days ago, he informed his success in First Semester
examination with 81.5%, which by any scale is
commendable, specially in his context. Glitter in his
eyes was conveying that he has been able to make
best of learning in this initiative, last phase of which
was in Online Mentoring mode, has helped him to
perform much better than many others growing in
better environment. This narration is essential to
bring home the contention that success in education
is multi-dimensional process of self-carving which
is slow, gradual and requires perseverance. It can’t
be achieved quickly through shortcuts.
Efforts: Need of efforts and resources in
educational transformation are mammoth. This
reduces mightiest government to omnipotent
organizations to pigmies. But, can this be allowed
for society to remain complacent and feel helpless in
affecting necessary change. It requires a need of
realization of PSR at the core of heart of individuals
and each elite carries out an honest SWOT analysis,
to identify ones boundaries. Once these boundaries
are defined, next step is about exploring individuals

and organizations with matching. This has to be
followed with collaborating across to create a
homogenous purpose-driven matrix that coexists.
This is precisely the operational strategy of the
initiative to deploy skill gained. Jig-Saw-Puzzles is
not a childhood game, it is a real life proposition of
coexistence. In this pursuit commitment is to the
target students. None else, howsoever mighty may
be, is above a single student who is deprived of
educational opportunity.
Critical Factor in IOMS: Three basic ingredients
of IOMS are- a) Passionate mentors, b) Schools or
social organizations capable of facilitating learning
of cluster of target students, and c) ICT
Infrastructure. A stage to seek time for stabilization
of IOMS needs critical examination of the
bottleneck; and this is found to be technology. ICT
technology promises bandwidth as high as @ 100
Mbps in metro and 500 Kbps in rural areas and
isolated places, where wired connections are
available. Interactive nature of IOMS calls for
extensive data transfer of video, audio and
whiteboard collaboration across nodes. It involves
extensive whiteboard writing, One at a time, either
Mentor or One of the learning node. Improved
algorithms of data transfer and processing of
incremental change are assured by providers of
cloud platform for Virtual Classes. But, experience
in IOMS is yet to reach a satisfactory level of
seamless streaming. Realization of real benefits of
IOMS necessitates putting in place technological
improvement. Unless this happens benefit of IOMS,
as envisaged, would scale-down drastically. This in
turn would create unsustainable pressure on
mentors. Moreover, in an environment where sense
of PSR is yet to become an acceptable norm, number
of children, deprived of opportunity to garner
competence, would keep swelling. Taking an
hypothetical proposition that a few passionate
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mentors are able to selflessly dedicate themselves
since morning till night, it will widen the window of
session-hours of IOMS to an extent that it would
stretch into unsafe hours for students and as well as
schools opting for it.
Keeping videos active, across all participants, and
audio and whiteboard interaction to a group, one
student at a time is essential to maintain a vibrant
participation of all students. In absence of this
experience of IOMS reduces to offline videos. Any
advice to manage streaming by putting off videos is
nothing but a crisis management and not an
appropriate technological solution.
In present scenario where competitive cloud
platforms are available, we wish respect claim of
each. They claim to offer seamless streaming of
audio-video-whiteboard interaction across multiple
nodes at a bandwidth of even few tens of kbps per
node. It is claimed to be achieved through a result of
right combination of data-compression, processing
and data-communication. Yet, it is distressing that
not a single platform, among those tested, has been
able to demonstrate performance up to satisfaction
of IOMS across even Three nodes. In such a
scenario any claim of multi-classroom environment
is a hoax call. This challenge is open to all the
vendors and we would heartily welcome them to
demonstrate their claim. If this happen, it is assured
that it would be breaking ice for a new scenario
which promises IOMS, in its variants. This is the
only option to connect desperate teachers to
students, diffusing all kinds of boundaries.
Making Right Technology Choice: Technology,
in ICT, is a domain of specialists. Despite GUI based
interactive tools available on the web, making a
right choice requires experimenting with each
platform having a financial implication. This
requires a degree of familiarization with technology
and malleability to sail into each. Generally persons
passionate to teach are able to surf due to their
urge, but it is at the cost of their mentoring time,
needed by students. This requires forums which
make candid evaluation of the available platform of
virtual class room, and make them available freely
to mentors. We are yet to come across one such
dissemination, and would gratefully welcome input
on this.
Is IOMS an Art?: Interactive Online Mentoring, is
a beautiful combinations of technology, art and
passion. Keeping students involved in pursuit of
quality learning, which has no shortcuts is not an
cake walk. Technology establishes an environment
of connectivity and communication. But, involving
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students into a vibrant interaction, motivate them to
carryover of learning after the session, and
involvement of local teacher, as coordinators, to
become active participant in IOMS involves
combination of psychology, art of human interaction
and technological support to overcome seamless
streaming issues. Degree of involvement in IOMS
cannot be imposed, unless one feels an urge about it.
This urge is nothing but manifestation of an
individual’s passion. Pursuit of this kind of passion
by individuals is very good and laudable. But, unless
this passion is driven to catalyze the environment
where more elite are awakened to complement
collectively with a sense of PSR, the job is half-done;
this has to be made to happen only with the
missionary spirit in the pursuit.
Limiting Number of Nodes: IOMS, by virtue of
its philosophy, is just not either for selfcontentment, or imparting education as �ान दान. It
is about creating an environment where more and
more elite persons come forward in making
education a thought provoking process, among
target students, leading to competence of solving
problems which are economical, sustainable and
promotes coexistence. Involvement of mentor in
such a pursuit cannot be in a broadcast mode. In
this headcount of attendees is of least importance;
what matters is the incremental transformation in
each participant in progressive session. It, therefore,
envisages not more than Five to Six learning centres
concurrently addressed by a mentor. This has Five
perspectives – a) it will act as a retardant in driving
IOMS towards commercialization, b) create a
motivation for more elite persons to contribute in
the social reform through education, c) it should not
be a big target for service providers to ensure
seamless streaming, across nodes, in IOMS, the
most critical factor, d) it should be possible for a
mentor, equipped with a wide projection screen, to
create and maintain vibrant interaction among
participant, and e) create a panel of mentors which
will help in maintaining continuity, consistency and
diversity.
Such a
scenario
of
collective
complementing would compound synergy, which
otherwise exponentially discounts when players in
such an initiative compete with each other.
Conclave on IOMS: Education is a sector which
validates the phrase “A stitch in time saves nine”. It
needs little if actions are timely and properly
initiated and pursued, while its returns are immense
for nation in the form of a stable and sustainable
growth. There are many organizations, individuals
and philanthropists addressing the educational
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needs of masses. Each of them has grown and
learned its hard way in discrete environment at
different times. However, mostly they are unaware
of each other or in a state of non-communication.
Needs of educational reforms are mammoth and
multidimensional. It needs a collective and
complementary approach. Maintaining sovereignty in
operation is a matter of choice, nevertheless mutual
enrichment is needed in furtherance of this cause from
time to time .

In view of this it is essential to create a platform for
all, who struggle to achieve social justice through
on-line affordable education to vulnerable sections
of society. This will help to create a synergy of
persons who are contributing for this cause and to
induct a cadre of competent teachers who are having
passion for this cause. This can be achieved by
initiating a conclave which would create a win-win
situation for all players as briefly outlined below.
NGO: They have their own channels of resources,
but they lack passionate persons in furtherance of its
objectives. This vitiates the whole scenario leading
to a bad name for NGOs. Collectively
complementing of efforts of the initiative by NGOs
would find a proper utilization of precious resources
and earn credibility.
Schools and Institutions: Paucity of passionate
teachers with growing parallel and highly
commercialized education needs no elaboration.
Collectively complementing of efforts in this
initiative, would only help them to improve
performance of their students and build a healthy
teacher-taught (गुर-�शष्) relationship.
Administration: Its basic duty is to maintain
peace, harmony and social welfare by creating an
environment where each resource persons,
organization and institutions has a fair opportunity
to collectively complement without discrimination.
It can explore, identify and promote such initiative
Corporate: CSR is a statutory provision for
corporate to invest on social welfare, and in turn
avail tax exemptions. Education is a sector, which
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must find a place in CSR programme, and may do it
by deputing their qualified personal to schools. In
the culture of open office hours, IOMS is an
excellent opportunity creating a win-win situation,
where their qualified employees mentor from work
place at pre-designated hours, without loss of work.
This is more akin to corporate which are not
involved in line-production.
ICT Vendors: Domain of business is extensive to
the extent one can harness opportunities. This
initiative to address educational needs at bottom of
the pyramid has huge potential of economics of
scale. All that is expected of them is to connect with
such initiatives, identify ground level needs,
technological solutions which are economical yet
robust, and create visibility of the solution that they
can offer by creating few learning centres
operational.
Government: There are many programs launched
by every government with good intentions. But, by
the time it reaches to ground level it loses its steam.
There is a similar programme VIDYNANJALI which
invites participation from people across country to
strengthen education system. Despite, offering the
initiative
more
than
a
year
ago,
by
GyanVigyanSarita, it is still awaiting reciprocation.
Implementation mechanism of government needs to
be reinforced.
Every Other Person: Main root cause of all socioeconomic problems in present time is not uneducation but ill-education. Reforming educational
thrust to groom competence to compete among
unprivileged children is democratization of
education in spiritual sense. This will entail peace,
harmony, growth with co-existence. This is the best
legacy which one may like to leave behind for his
most beloved descendents. All that it requires is a
pro-action without waiting for others to follow.
Summary: Advise of President of India on the eve
of 69th Republic Day, to reform education to become
thought provoking, and a real step is needed to
initiate a process which is indiscriminate in
manner and is without fear or favour.
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Page 11 of 40

2n d Supplement dt 1st Mar’2018 of 6th Quarterly e-Bulletin Ggyan Vigyan Sarita:�श�ा

http://www.gyanvigyansarita.in/

�श�ा प्रणाल� के नवोन्मुख आयाम

�नरंजन धुलेकर

लाडर् मैकॉले ने गुलाम भारत म� 'बाबू उत्पादन फैक्ट्र�' हेतु जो

�वभाजन , चुम्बकत्व, ज्वालामुखी, खगोल संबंधी �ान, सौर

�दन� तक रहा ।

एनीमेशन और �फल्म्स के ज़�रए बेहद प्रभावशाल� और कम

�श�ा प्रणाल� स्था�पत क�, उसका असर स्वतंत्र भारत मे काफ�

नव भारत के �नमार्ताओं को ्ह समझने म� थोड़ी देर ज़रूर लगी
�क आने वाले भारत को, ्�द मजबूत होना है तो ' चाक एंड टॉक
', वाला पुराना देसी फ़लसफ़ा हमारे स्कूल� से हटाना होगा ।

संगणक और गणक अब हर बच्चे क� उंग�ल्� पर �थरकते ह�,

इस�लए वो रट्टा और घोटम घोट वाला फामूर्ला क्लास म� चलेगा
नह�ं ।

सम् म� बच्च� को समझा्ा जा रहा है ।

िजस पाठ क� �वष् वस्तु बच्चा, नग्न आंख� से देख नह�ं
सकता, उस �वष् का
कल्पनाशीलता

पर

उत्तर �लखते सम् वह अपनी

ह�

�नभर्र

रहता

है।

्ह

कल्पनाशीलता ्थाथर् से काफ़� दूर और कभी कभी गलत भी

होती है, अथार्त जो �ान पद� के पीछे होने के कारण �छपा
होता है उसे वह जान नह�ं पाता है और वह अपनी प�रकल्पना के

क्लास म� अब हम� बनाने ह�, �नणर्् लेने वाले का्र्पालक,

प्रबंधक, और �वचारक, िजनको आगे देश क� कमान संभालनी है
।

2005 म� नेशनल क््ू�रकुलम फ्रेमवकर् के तहत ्े नी�तगत
�नणर्् �ल्ा ग्ा �क अब तक बच्चे जो पढ़ते और �श�क
पढ़ाते थे, उसका मूल उद्देश्् पर��ा पास करना होता था। स्कूल,

बच्चे और अ�भभावक �सफर् एक बात पर ह� ध््ान देते थे �क
पर��ा म� �कतने अंक और कौन सी श्रेणी प्राप्त होगी, अब हम�
इस सोच को खत्म करना होगा ।

अंक और श्रेणी अच्छ� आना, और बच्चे का �वष् वस्तु को

आत्मसात करना, दोन� अलग अलग बात� ह� । �वशेष तौर पर,
ग�णत और �व�ान क� क�ाओं म� ब्लैक बोडर् अब समझाने का
पुराना तर�का माना जाता है ।

आधार पर उत्तर �लख़ता है, जो वास्तव म� वां�छत नह�ं होता है ।

बच्चे को �सफर् �ान ह� नह�ं देना है, बिल्क उसक� सोचने,
समझने, अगले और ऊपर के स्तर को भी आत्मसात करने क�
�मता को बढ़ाने का ठोस प्र्ास भी �क्ा जाना है ।

अब �सफर् पर��ा म� पास करवाने के उद्देश्् से �श�ा देना प्ार्प्त
नह� रह ग्ा है, बिल्क बच्चे को दूर तक भ�वष् म� झांकने क�
नज़र और स्व्ं �नणर्् लेने वाल� बु�द्ध देना भी ज़रूर� है ।

अतः �वद््ाल्, बच्चे, और अ�भभावक, जो �श�ा प्रणाल� के

तीन प्रमुख अंग ह�, को एक साथ, एक �दशा म�, चलना, सोचना
और बोलना होगा ता�क �वष् वस्तु को आगे आने वाल� क�ाओं
म� समझने म� कोई �दक्कत न हो ।

लगभग हर स्कूल म� कंप््ूटसर् और स्क्र�न प्रोजेक्टसर् का भरपूर

उसक� जगह �फल्म�, एनीमेशन्स और व�क�ग मॉडल्स का

उप्ोग होने से बच्चे �वष् के क�द्र �बंदु ्ा�न कॉन्सेप्ट को बहुत

गहराई तक समझने म� स�म हो रहे ह� । खासकर ऐसे �वष्�

म� जो नग्न आंख� से देखे नह�ं जा सकते ह� , जैसे को�शका
संरचना, डीएनए संरचना

मंडल, तार�, सू्र् चंद्र क� ग�त, ग्रहण आ�द को कंप््ूटर

और का्र्, परागण, को�शका

उप्ोग �श�ण म� हो रहा है । ग�णत और �व�ान िजसमे
भौ�तक�, जीव �व�ान, वनस्प�त �व�ान, तीन� सिम्म�लत ह�,
क� प्र्ोगशालाओं म� थ्री डा्म�शन �फल्म� और ए�नमेशन्स क�

सहा्ता से, िक्लषट �वष्� को आसानी से समझा्ा जा रहा है
।
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इसी के साथ ई-पुस्तक ,ई-लाइब्रेर� आ�द का प्रवेश भी नई �श�ा

के माहौल म� हो रह� है, िजससे �वद््ा प्रािप्त के �लए �वद््ाल्
म� भार� भरकम �कताब� को लाने - ले जाने क� आवश््कता नह�
रह जाएगी । हर घर तक
�वक�सत हो रहे ह� ।

�श�ा पहुँचाने के नए आ्ाम

हो सकता है, आने वाले सम् म� �वद््ाल्� का महत्व �दन –

ब- �दन कम होने लगे और �रमोट �डिजटल ल�न�ग मेके�नज़्म के
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माध््म से, �श�क और �शष् अपने अपने घर� से ह� स्कूल� म�
होने वाले का्र् को सफलता पूवर्क कर सक� ।

अब प्रश्न उठता है �क क््ा हम स्कूल र�हत �श�ा प्रणाल� क�

तरफ बढ़ रहे ह�? इस प्रश्न का उत्तर तो भ�वष् के गभर् म� �छपा

हो सकता है, परंतु एक बात तो अटल है �क �श�ा प्रणाल� कैसी
भी हो, 'गुर �बन �ान न आ्े गोपाला ' !!

The author is retired banker, and graduate in G.B. Pant University of Agriculture and
Technology, Pantnagar, and Master Degree in Sociology. He has experience of working
numerous NGOs connected with micro-finanacing. He was associated programs on agriculture
credit and priority sector financing. Doordahrdan and Akashwani, Lucknow. He is a social
thinker and writer. His poems, short stories and articles find space in various newspapers and
magazines.He is Fourth (new) pillar of the Gyan Vigyan Sarita – aSociologist.
e-Mail ID: pekushekhu@gmail.com
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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 flowing in
a vibrant mind.
During grow ing 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 w ith 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 w ith 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 column 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 w e target in this initiative, and in general to all, as a free educational
web resource.
This e-Bulletin covers – a) Mathematics, b) Physics , and c) Chemistry. 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 forw ard, 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.

.
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दस्तक
मृणा�लनी घुळे

को्ल ने सन्देश सुना्ा है गा-गा कर,
मौसम ने हर पत्ते पर �लखे हस्ता�र,
स्वागत हो उल्ल्हास भरा हर
जाती ऋतु को �बदा करो,

नव आगत का,
थोड़ा मुस्काकर |

क््ा रस्ते क््ा मंिजल�
चल पड़े ह� का�फले
वह बुलंद� चूम लो
हो फलक कदम� तले |

संकल्प� के न्े ���तज तक भरो उड़ान�,
वाता्न तो बहुत खुले ह� द�वार� पर,

�फक्र क््ा कोई अगर

अन्वेषण क� िज�ासा ह� �ान �पपासा,

संग चले ्ा न चले

का्र् सदा ह� रहे जगत के �लए शुभंकर |

छूट न जाए कोई भी �ण हाथ से देखो,
अवसर आता नह�ं

द्वार पर, दस्तक देकर ||

क�वयत्री एक

चल पड़�गे �सल�सले
चलने से ह� ह�गे कम
मंिजल� के फासले ||

सामािजक �चंतक एवं �वचारक ह� | आपक� क�वताएँ वतर्मान पयर्वे�य म� बु�द्ध-

जी�वय� को उनके सामािजक उत्तरदा�यत्व के प्र�त उन्ह� �चंतन के �लए प्रे�रत करती ह� | आपक�
लेखनी प्रादे�शक एवं राष्ट्र�य स्तर पर प्रका�शत है|
E-mail: mrinalinighule46@gmail.com

—00—
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�श�क� से अनुरोध

(अब्रा�हम �लंकन के पत्र पर आधा�रत)
हे गुर श्रेषठ !

के . हेमलता

मै जानती हूँ और मानती हू,ँ
�क हर व््िक्त न तो सदा सह� होता है , न सच्चा,
�कन्तु तुम्ह� उसे �सखाना होगा �क वह पहचाने बुरा;
बुरे व््िक्त्� के साथ=साथ आदशर् बनाने वाले भी होते ह�
स्वाथ� राजनेताओं के साथ-साथ �मत्र भी होते ह� ,
हर कुरूपता के साथ सुन्दर �चत्र भी होते ह�;
चाहे �कतना ह� सम् लग जा्े , पर उसे �सखाना
उपहार पाने से अ�धक मूल््वान है स्व्ं कमाकर खाना ,
अपनी हार को वह कैसे झेले , ्ह �सखाना
और साथ ह� साथ जीत क� खु�श्� मनाना ;
उसे �दखा सको तो �दखाना -�कताबो म� �छपा खजाना ,
और उसे सम् देना सोचने के �लए जैसे आकाश म� ऊँचे उड़ते प��्� क� खुशी,
सूरज क� रोशनी म� मधुमिक्ख्� का गीत ,
हरे –भरे पहाड़ो पर फूल� क� बातचीत ;
उसे ्ह बतलाना -�क दु�न्ा के शोर म� वह अपने मन क� सुनसके ,
हर बात को सत्् क� कसौट� पर कसकर देख सके ,
्�द �सखा सको तो �सखाना , दुःख म� भीमुस्कराना ,
कषट म� रहकर भी गीत ख़ुशी के गाना ||
ले�खका रामकृषण �मशन हाईस्कूल, �वशाखापट्टनम, म� �पछले �नरंतर १४ वष� से �हंद�- प्राध््ा�पका के पद पर

का्र्रत ह� |

E-mail ID: hemlatakollata@gmail.com
—00—
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Students’ Section

�च�ड़या के बच्चे
�च�ड़्ा के दो बच्चे भोले,

एन. क��तर्�प्रया

चीची करके माँ से बोले ,
माँ , क््ा हम भी पर फैला्े ,
झटफट उड़कर नीचे आ्े ?
�च�ड़्ा बोल� – भोले बच्चे,
अभी तुम्हारे पर है कच्चे I
तुम इनको मजबूत बनालो,
�फर उड दु�न्ा देखो-भालो I I
कुछ �दन ऐसे बीत गए जब,
पंछ� उड़ना सीख गए तब I
उड़ते लगते कैसे प््ारे,
माँ के पीछे पंख पसारे I I
क�व्त्री क�ा ९ वीं, रामकृषण �मशन

हाईस्कूल, �वशाखापट्नम, क� छात्रा ह� I

वे, शाला म� नवग�ठत IOMS अध्््न
क�द्र क� �न्�मत छात्रा ह� I

Extempore creation by Shubham, Student Class
VIIIth , a regular student of IOMS Learning Centre, at
Warjurkar Classes, Pune

—00—
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GROWING WITH CONCEPTS - Mathematics

THREE-DIMENSIONAL COORDINATE GEOMETRY
Prof. SB DHAR
In three dimensions, the coordinate axes of a rectangular
Cartesian coordinate system are three mutually
perpendicular lines. They are called x-axis, y-axis, and zaxis. The three planes taking two axes together are the
coordinate planes XOY, YOZ and ZOX where O is the
point of intersection of the three axes, ie the Origin. The
coordinates of a point in three dimensional geometry is
written as (x,y,z) where x,y,z are the distances of the
point from the YOZ, XOZ, XOY-planes.
In 2-dimensional geometry, the plane is divided in the 4
parts that are called quadrants; but in the 3-dimensional
geometry, the space is divided into 8 parts and they are
called octants.

7. Equation of XOZ plane y=0
8. Distance between two points
B(x2 ,y2 ,z2 ):

A(x1 ,y1 ,z1 )

and

(x1 − x2 )2 + ( y1 − y2 )2 + (z1 − z2 )2

9. Distance of a Point P(x,y,z) from the Coordinate axes
X, Y and Z are given respectively by

y2 + z2 , x2 + z2 , x2 + y2
10. Section formula: If A(x1 ,y1 ,z1 ) and B(x2 ,y2 ,z2 ) are the
points, and point P divides the line joining AB into
the ratio m:n then the coordinates of P is given by

 nx1 + mx2 ny1 + my2 nz1 + mz2 
,
,

 . This is also
m+n
m+n 
 m+n
called formulae for internal division. For external
division one of m and n becomes –negative as below:

 nx1 − mx2 ny1 − my2 nz1 − mz2 
,
,


n−m
n−m 
 n−m
11. Mid point of AB

 x1 + x2 y1 + y2 z1 + z2 
,
,

2
2 
 2

=

12. Centroid
These octants are:
XOYZ (I)

(+,+,+), X’OYZ(II)

(-,+,+),

X’OY’Z(III)

(-,-,+), XOY’Z(IV)

(+,-,+),

XOYZ’(V)

(+,+,-), X’OYZ’(VI)

(-,+,-),

X’OY’Z’(VII) (-,-,-), XOY’Z’(VIII)
Some Important Facts
1.
2.
3.
4.
5.
6.

Coordinates of Origin (0,0,0)
Equation of x-axis y=0, z=0
Equation of y-axis x=0, z=0
Equation of z-axis x=0, y=0
Equation of XOY plane z=0
Equation of YOZ plane x=0

of

the

triangle

 x1 + x2 + x3 y1 + y2 + y3 z1 + z 2 + z3 
,
,


3
3
3


13. Centroid of the tetrahedron

 x1 + x2 + x3 + x4 y1 + y2 + y3 + y4 z1 + z2 + z3 + z4 
,
,


4
4
4



(+,-,-)
14. The X-Y plane divides the line segment joining (x1 ,
y1 ,z1 ) and (x2 , y2 , z2 ) in the ratio – z1 /z2 . The Y-Z
plane divides in the ratio – x1 /x2 and the Z-X plane
divides in – y1 /y2 ratio.
15. l,m,n are direction cosines if l2 + m2 +n 2 =1 otherwise
they
are
called
direction
ratios,
i.e.
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cos 2 α + cos 2 β + cos 2 γ = 1 and

Where r is the distance of the point from the Origin ie

sin 2 α + sin 2 β + sin 2 γ = 2 .

OA=

16. If a,b,c are direction ratios or direction numbers i.e.
a2 +b2 +c2 ≠ 1 then the direction ratios are given by

l=±
m=±

a
a +b +c
2

2

2

b
a +b +c
2

2

2

,
c

,n = ±

17. If OP = xiˆ + yˆj + zkˆ then

a + b2 + c2
2


OP = x 2 + y 2 + z 2 is

called modulus of vector OP and is represented by r.
18. Area of the triangle ABC whose vertices are
A(x1 ,y1 ,z1 ), B(x2 ,y2 ,z2 ) and C(x3 ,y3 ,z3 ) is given by
2

2

y1
1
∆ x = z1
2
1

y2
z2

y3
z3

1

1

x1
1
∆ z = y1
2
1

x2
y2

x3
y3 .

1

1

,

x1
1
∆ y = z1
2
1

x2
z2

x3
z3

1

1

19. Condition for three points A(x1 ,y1 ,z1 ), B(x2 ,y2 ,z2 ) and
C(x3 ,y3 ,z3 ) to be collinear or to be in a line, is given
by

21.
22.
23.
24.

Direction cosines of x-axis is < 1, 0, 0 >.
Direction cosines of y-axis is < 0, 1, 0 >.
Direction cosines of z-axis is < 0, 0, 1 > .
Direction cosines of a line are unique but direction
ratios are are not unique and can be infinite.
25. Angle between two lines with direction cosines <
l1 ,m1 ,n1 > and < l2 ,m2 ,n2 > is given by cos θ =
l1 l2 +m1 m2 +n 1n 2
26. Angle between two lines with direction ratios <
a 1 ,b 1,c1 > and < a 2,b2 ,c2 > is given by cos
=

∆ = ∆ x + ∆ y + ∆ z where
2

x2 + y2 + z2

x1 − x2 y1 − y 2 z1 − z 2
=
=
.
x 2 − x3 y 2 − y 3 z 2 − z 3

20. Direction cosines are the cosines of the angles made
with
the
axes
and
is
given
by

x
y
z
l = cos α = , m = cos β = , n = cos γ =
r
r
r

θ

a1a2 + b1b2 + c1c2
a1 + b1 + c1
2

2

2

a2 + b2 + c2
2

2

2

27. Lines with direction cosines < l1 ,m1 ,n1 > and <
l2 ,m2 ,n2 > are parallel if l1 =l2 ; m1 =m2 ; n1 =n2
28. Lines with direction ratios < a 1 ,b1 ,c1 > and < a 2,b2 ,c2
>are parallel if

a1 / a2 = b1 / b2 = c1 / c2

29. Lines with direction cosines < l1 ,m1 ,n1 > and <
l2 ,m2 ,n2 > are perpendicular if l1 l2 +m1 m2 +n 1n 2 =0
30. Lines with direction ratios < a 1 ,b1 ,c1 > and < a 2,b2 ,c2
>are perpendicular if a 1 a 2 +b 1b 2 +c1 c2 =0
31. Length of projection of PQ on AB if P(x1 ,y1 ,z1 ) ,
Q(x2 ,y2 ,z2 ) and direction cosines of AB are l,m,n is
given by (x2 -x1 )l + (y2 -y1 )m + (z2 -z1 )n.
32. The direction cosines of a line joining P(x1 ,y1 ,z1 ) and
Q(x2 ,y2 ,z2 ) are

x2 − x1 y2 − y1 z2 − z1
,
,
PQ
PQ
PQ
where

PQ =

(x2 − x1 )2 + ( y2 − y1 )2 + (z2 − z1 )2

Straight Lines
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1. Equation of a straight line with direction cosines
<l,m,n> and passing through point (x1 ,y1 ,z1 ) is given
by

x − x1 y − y1 z − z1
=
=
l
m
n

x − x1 y − y1 z − z1
=
=
a
b
c
3. Coordinates

of

any

of two lines:
Assume the lines be

2. Equation of a straight line with direction ratios < a, b,
c > and passing through point (x1 ,y1 ,z1 ) is given by

point

on

the

line

x − x1 y − y1 z − z1
=
=
= k (say) is given by (x1 +kl
l
m
n
, y1+km, z1 +kn).
4. Equation of x axis is given by

x−0 y−0 z −0
=
=
1
0
0

as it passes through (0,0,0) and the direction cosines
of x-axis are < 1, 0, 0 > or it can be written as y=0
and z=0.

x−0 y−0 z −0
=
=
5. Equation of y-axis is given by
0
1
0
as it passes through (0,0,0) and the direction cosines
of y axis are < 0, 1, 0 > or it can be written as x=0
and z=0.
6. Equation of z-axis is given by

x−0 y−0 z −0
=
=
0
0
1

as it passes through (0,0,0) and the direction cosines
of z axis are < 0, 0, 1 > or it can be written as x=0
and y=0.
7. Equation of a line passing through two points
,
Q(x2 ,y2 ,z2 )
is
given
by
P(x1 ,y1 ,z1 )

x − x1
y − y1 z − z1
=
=
x2 − x1 y2 − y1 z2 − z1
8. Intersection of two lines:
(a) If the lines are on the same plane and not parallel,
then they will cut in a point.
(b) If the lines are on the same plane and are parallel
then they will not intersect each other.
(c) If the lines are on the different planes then thay
may neither be parallel nor intersect each other.
These lines are called skew lines.
Working Rule to find the point of intersection
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x − x1 y − y1 z − z1
=
=
= t (say) and
a1
b1
c1

x − x2 y − y 2 z − z 2
=
=
= s (say)
a2
b2
c2
1. Write the general points on the two line as (a1 t+x1 ,
b1 t+y1 , c1 t+z1 ) and (a2 s+x2 , b2 s+y2 , c2s+z2 )
2. Equate the two coordinates: a1 t+x1 = a2 s+x2 , b1 t+y1 =
b2 s+y2 , c1 t+z1 = c2 s+z2
3. Solve any two equations for t and s.
4. Put the value of t and s in the third equation.
5. If it satisfies the third equation, the lines will intersect
otherwise they will not intersect.
6. Put the value of t or s to find the coordinates of the
point of intersection in general point.
Perpendicular distance of a point P( x 1 , y1, z1 ) from a
line:
Assume the line to be

x−a y −b z −c
=
=
= k (say ) ,
l
m
n

1. Write the general point on the line as M (lk+a, mk+b,
nk+c)
2. The perpendicular distance from P to M is given by

(lk + a − x1 ) 2 + (mk + b − y1 ) 2 + (nk + c − z1 ) 2 if PM is
perpendicular to the given line i.e.(lk+a-x1 )l+(mk+by1 )m+(nk+c-z1 )n=0.
3. The equation of the perpendicular line can be written
using
the
two-points
form
i.e.

x−a
y −b
z −c
=
=
lk + a − x1 mk + b − y1 nk + c − z1
4. Shortest distance between two lines (in Cartesian
form)

x − x1 y − y1 z − z1
=
=
,
l1
m1
n1
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x − x2 y − y 2 z − z 2
=
=
is
l2
m2
n2

d=

given

x2 − x1 y2 − y1 z2 − z1
l1
m1
n1
l2
m2
n2

(m1n2 − m2 n1 )2 + (n1l2 − l1n2 )2 + (l1m2 − m1l2 )2

by

.

x − x1 y − y1 z − z1 x − x2 y − y2 z − z 2
=
=
=
=
,
l2
m2
n2
l1
m1
n1

d=

given

x2 − x1 y2 − y1 z2 − z1
l1
m1
n1
l2
m2
n2

(m1n2 − m2 n1 )2 + (n1l2 − l1n2 )2 + (l1m2 − m1l2 )2

x2 − x1
l1
l2

y2 − y1
m1
m2

be given by ( r l + x1 , mr +y1 , nr + z1 ). This point will
lie on the plane. So put the value of x,y,z and get the
value of r. and hence the point of intersection.
15. Condition to lie a line in a plane; if the line is

x − x1 y − y1 z − z1
=
=
and the plane is ax + by +c
l
m
n

5. Shortest distance between two skew lines is such a
line that is perpendicular to both the skew lines.
6. Condition
for
two
lines
to
intersect

is
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z +d =0 then al + bm +cn =0 and ax1 + by1 +cz1 +
d=0
Fundamental Theorem in Space
If a, b, c are non-zero, non-coplanar vectors in space,
then there exists unique x,y, z ∈R such that r = x a + yb
+ zc.

by
Definition of a plane

= 0 i.e.

z 2 − z1
n1 = 0 .
n2

7. The number of lines that are equally inclined to the
axes are 4.
8. The direction cosines of the line equally inclined to
the coordinate axes are < ±1/√3, ±1/√3 , ±1/√3 >
9. The maximum value of lmn= 1/(3√3) where l,m,n are
the direction cosines.
10. Skew lines are lines in space which are neither
parallel nor intersecting. They lie in different planes
i.e. skew lines are non-coplanar lines oe parallel lines
are not skew lines.
11. Angle between skew lines is the angle between two
intersecting lines dtawn from any point (preferably
through origin) parallel to each of the skew lines.
12. Intersection of two planes forms a straight line.
13. Joint equation of a line is represented by two planes:
a1 x+b1 y+c1 z+d1 =0 and a2 x+b2 y+c2 z+d2 =0.
14. Point of intersection of a line and a plane is a point .

x − x1 y − y1 z − z1
=
=
If the line is
=r and the
l
m
n
plane is ax+by+cz+d=0 then the point on the line will

A surface is called a plane if every point of the line
joining any two random points on it also lies on it.
Equation of a plane
1.
2.
3.
4.

5.

6.

7.
8.

9.
10.

Equation of XOY-plane is given by z=0.
Equation of YOZ plane is given by x=0.
Equation of XOZ plane is given by y=0.
Equation of any plane parallel to XOY plane is given
by z= c, the positive or negative sign of c will
determine the exact state of plane as c is the distance
from the z-axis.
Equation of any plane parallel to YOZ plane is given
by x= c, the positive or negative sign of c will
determine the exact state of plane as c is the distance
from the x-axis.
Equation of any plane parallel to XOZ plane is given
by y= c, the positive or negative sign of c will
determine the exact state of plane as c is the distance
from the y-axis.
Equation of a plane is calculated under three
conditions.
Equation of a plane is of the form ax+by+cz+d=0
where a,b,c are the direction ratios of the normal to
the given plane.
Equation of a plane passing through Origin(0,0,0) is
given by ax+by+cz=0.
Equation of a plane perpendicular to XOY plane or
parallel to z-axis is ax+by+d=0.
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11. Equation of a plane perpendicular to YOZ plane or
parallel to x-axis is by+cz+d=0.
12. Equation of a plane perpendicular to XOZ plane or
parallel to y-axis is ax+cz+d=0.
13. Equation of a plane passing through the intersection
of two planes ax+by+cz+d=0 and a’x+b’y+c’z+d’=0
is given by (ax+by+cz+d)+ λ(a’x+b’y+c’z+d’)=0
where λ is a parameter whose value can be evaluated
under given condition.
14. Equation of plane ax+by+cz+d=0 represents a system
of planes perpendicular to the line x/a=y/b=z/c.
15. Normal form of the vector equation of the plane is
given by r.n=p where n is the unit vector normal to
the plane and p is the perpendicular distance from the
origin to the plane.
16. Equation of a plane passing through one point
(x1 ,y1 ,z1 ) is given by a(x-x1 ) +b(y-y1 )+c(z-z1 )=0,
where a,b,c are the direction ratios of the normal to
the plane.
17. Equation of a plane passing through three
points(x1 ,y1 ,z1 ) , (x2 ,y2 ,z2 ) , (x3 ,y3 ,z3 ) is given by

x
x1
x2
x3

y
y1
y2
y3

z
z1
z2
z3

a1a2 + b1b2 + c1c2
are

parallel to

a2 + b2 + c2
24. Distance
between
two
parallel
planes:
ax+by+cz+d1 =0 is given by ax+by+cz+d2 =0 is given
by

d1 − d 2
a 2 + b2 + c2

each

other

then

a1 / a2 = b1 / b2 = c1 / c2
21. Intercept form of a plane is given by x/a + y/b + z/c
=1
22. Any plane parallel to a given plane ax+by+cz+d=0 is
given by ax+by+cz+λ =0 where λ is calculated under
some given conditions i.e. only constant term is
changed.

.

25. If a plane meets coordinate axes A,B,C in such a way
that the centroid is ( p,q,r) then the equation of the
plane will be x/p + y/q + z/r =3.
26. The equation of the plane lx+my+nz=p represents a
plane whose distance from the origin is p and the
direction cosines of the normal to the plane are
<l,m,n>.
27. Equations of planes bisecting angles between two
planes
If the planes
a2 x+b2 y+c2 z+d2 =0:
2

19. If planes are perpendicular to each other then
planes

ax1 + by1 + cz1 + d

a1 + b1 + c1

18. Angle between two planes in case of Cartesian
equations: a1 x+ b1 y + c1 z + d1 =0 and a2 x + b2 y +c2 z +
d2 =0 is defined as the angle between their normals
and
is
given
by
a1a2 + b1b2 + c1c2
.
cosθ =
2
2
2
2
2
2
a1 + b1 + c1 a2 + b2 + c2

20. If

23. Perpendicular distance of a point (x1 , y1 , z1 ) from a
plane
ax+by
+cz +d=0
is
given
by

a1 x + b1 y + c1 z + d1

1
1
=0
1
1
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2

2

are

=±

a1 x+b1 y+c1 z+d1 =0

a2 x + b2 y + c2 z + d 2
a2 + b2 + c2
2

2

2

and

.

28. Angle bisector is an acute angle bisector if the angle
between the bisector plane and one of the plane is less
than 450 , otherwise it is an obtuse angle bisector.
29. Origin lies in the acute angle between the planes if
a1 a2 +b1 b2 +c1 c2 is (+)positive and it lies in the obtuse
angle if it is (-)negative if both d1 and d2 are positive
or of same sign.
Plane and Line
1. Equation of a plane through a line ( if the equation of
the line is in general form a1 x+b1 y+c1 z+d1 =0,
a2 x+b2 y+c2 z+d2 =0):
(a1 x+b1 y+c1 z+d1 )+λ(a2 x+b2 y+c2 z+d2 )=0 where is a
parameter whose value may be found under given
conition.
2. Equation of a plane through a line ( if the line is in
symmetrical form

x − x1 y − y1 z − z1
=
=
): a(xl
m
n
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x1 )+b(y-y1 )+c(z-z1 )=0 where a,b,c are given by
al+bm+cn=0
3. Equation of a plane ( with direction ratios of the
normal to the plane < a, b, c > ) through a line ( with
direction cosines < l1 , m1 , n1 > ) and parallel to
another line (with direction cosines < l2 , m2 , n2 > ):
al2 +bm2 +cn2 =0 as the normal will be perpendicular to

x − x1

y − y1

z − z1

l1

m1

n1

l2

m2

n2

the parallel line and

4. Condition for a line

=0

.

x − x1 y − y1 z − z1
=
=
to lie
l
m
n

in a plane ax+by+cz+d=0 (the equations in Cartesian
form): ax1 +by1 +cz1 +d=0 , al+bm+cn=0.
5. Angle between a line and a plane is defined as “the
complement of the angle between the line and the
normal to the plane”.
6. In
Cartesian
form
if
the
line
is

x − x1 y − y1 z − z1
=
=
l
m
n

and

the

plane

is

ax+by+cz+d=0 and θ is the angle between the line
and the plane then
it
is
given
by

al + bm + cn

sin θ =

a 2 + b2 + c 2 l 2 + m2 + n2

.

7. If the line is parallel to the plane then al+bm+cn=0.
8. If the line is pependicular to the plane then
a/l=b/m=c/n.
9. If

the

lines

x − x1 y − y1 z − z1
=
=
,
l1
m1
n1

x − x2 y − y2 z − z2
=
=
are
l2
m2
n2
x2 − x1
intersecting) then
l1
l2

coplanar

y2 − y1
m1
m2

y − y1
m1
m2

z − z1
n1 = 0
n2

or

y − y2
m1
m2

z − z2
n1 = 0 .
n2

Some Solved Problems:
1. Find the equation of the set of points P such that
PA2 +PB2 =2k2 , where A and B are the points (3,4,5)
and (-1,3,-7) respectively.
Solution:
Assume the point P(x,y,z).

PA2 + PB 2 = 2k 2 ⇒ (x − 3)2 + ( y − 4)2 + (z − 5)2 +

(x + 1)2 + ( y − 3)2 + (z + 7 )2 = 2k 2
⇒ 2 x 2 + 2 y 2 + 2 z 2 − 4 x − 14 y + 4 z + 109 = 2k 2
2. Using section formula, prove that the three points A(4,6,10), B(2,4,6) and C(14,0,-2) are collinear.
Solution:
Assume that Point B divides line segment
joining A and C in the ratio k:1.
Then

14k − 4
0k + 6
− 2k + 10
, 4=
, 6=
k +1
k +1
k +1
1
We get k = from all the three equations, hence it is
2
2=

proved that B divides the line segment joining
A and C.

(i.e.

z2 − z1
n1 = 0 and
n2

the equation of the plane containing two lines:

x − x1
l1
l2

x − x2
10.
l1
l2
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3. Find the ratio in which the line segment joining the
points A (4,8,10) and B (6,10,-8) is divided by the
YZ-plane.
Solution:
On Y-Z plane x=0 hence let the coordinates of the point
of intersection be (0,y,z)
We shall use the coordinate of x-axis to determine the
ratio.
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Let the ratio be k:1 in which the YZ plane divides line
segment AB

drs

of

BC=
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3 − 1,8 + 2,−11 − 3 ⇒ 2,10,−14

⇒ 1,5,−7

6k + 4
hence 0 =
k +1

drs of AC=

2
⇒ k = − . It means AB is being divided externally in
3

Obviously, drs of AB, BC, AC are same, hence A,B,C are
collinear.

3 − 2,8 − 3,−11 + 4 ⇒ 1,5,−7

the ration 2:3.
4. Find the direction cosines of the line passing through
the two points P(-2,4,-5) and Q (1,2,3).

7. Find the Cartesian equation of the line that passes
through the point (5,2,-4) and which is parallel to the
line whose direction ratios are 3,2,-8.

Solution:

Solution:

We know that the direction cosines of a line joining
P(x1 ,y1 ,z1 ) and Q(x2 ,y2 ,z2 ) are given by

We know that the equation of a straight line with
direction ratios <a,b,c> and passing through point

x2 − x1 y2 − y1 z2 − z1
,
,
PQ
PQ
PQ
Wher PQ =

(x 1 ,y1,z1 ) is given by
Hence

(x2 − x1 )2 + ( y2 − y1 )2 + (z2 − z1 )2
3 −2 8
,
,
.
77 77 77

0

We know that x-axis makes angle of 0 with x-axis, 90
with y-axis, and 900 with z-axis.

Hence, the direction cosines of x-axis are cos00 , cos900 ,
cos900 i.e., 1,0,0
Similarly, the direction cosines of y-axis are 0,1,0 and the
direction cosines of z-axis are 0,0,1.
6. Show that the points A (2,3,-4), B (1,-2,3) and C
(3,8,-11) are collinear.

the

line

is

We know that the Equation of a line that passes through
two points (x1 ,y1 ,z1 ) , (x2 ,y2 ,z2 ) is given by

x − x1
y − y1 z − z1
=
=
x2 − x1 y2 − y1 z2 − z1
Hence the required equation of the line is

x +1 y − 0 z − 2
=
=
3 +1 4 − 0 6 − 2
Or

x +1 y z − 2
= =
4
4
4

Or

x +1 = y = z − 2

Solution:

1 − 2,−2 − 3,3 + 4 ⇒ − 1,−5,7

of

Solution:

Solution:

drs of AB=

equation

8. Find the Cartesian equation of the line that passes
through the points (-1,0,2) and (3,4,6).

5. Find the direction cosines of x,y and z axes.

0

required

x−5 y −2 z +4
=
=
3
2
−8

Hence PQ = 9 + 4 + 64 = 77
And direction cosines are

the

x − x1 y − y1 z − z1
=
=
a
b
c
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the

angle

between

the

pair

of

lines

x + 3 y −1 z + 3
x +1 y − 4 z − 5
=
=
=
=
and
3
5
4
1
1
2
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A=2,B=-9,C=-2
Let this plane pass through the point (-5,-3,6) of the
second line.

Solution:

Then 2(-5)-9(-3)-2(6)+D=0 or D=-5

Angle between two lines with direction ratios < a1 ,b 1 ,c1 >
and < a 2,b2 ,c2 > is given by

So the plane is 2x-9y-2z-5=0

cos

θ=

Now find out the point of intersection of this plane and
the first line.

a1a2 + b1b2 + c1c2
a1 + b1 + c1
2

2

2

a2 + b2 + c2
2

2

2

x − 3 y + 10 z − 1
=
=
=t
2
−9
−2

Here < a 1 ,b 1,c1 >=< 3,5,4> and < a 2 ,b2 ,c2 >=< 1,1,2>
Hence cos θ =

Or

3+5+8
9 + 25 + 16 1 + 1 + 4

x=2t+3, y=-9t-10, z=-2t+1
this point lies on the plane.

Or

Hence 2(2t+3)-9(-9t-10)-2(-2t+1)-5=0
cos

θ=

16
16
8
8 3
=
=
=
15
50 6 10 3 5 3

Or t=-1
Therefore the point is (1,-1,3)

10. Find the distance between the lines given by

x − 3 y + 10 z − 1
x+5 y+3 z −6
=
=
=
=
and
2
−9
−2
4
− 18
−4

Now the required distance is the distance between (-5,3,6) and (1,-1,3)

(1 + 5)2 + (− 1 + 3)2 + (3 − 6)2

Solution:

i.e.,

This question relates to the distance between two parallel
lines.

11. Find

x − 3 y + 10 z − 1
=
=
2
−9
−2
x+5 y+3 z−6
l2 :
=
=
4
− 18
−4

Let l1 :

and

Obviously both the lines are parallel.
Assume a plane that is orthogonal to the parallel lines i.e.
the normal to the plane will be collinear with the direction
ratios of the lines.
Let the plane be Ax+By+Cz+D=0

the

value(s)

of

p

=7
so

that

1 − x 7 y − 14 z − 3
=
=
and
3
2p
2
7 − 7x y − 5 6 − z
=
=
are at right angles.
3p
1
5
Solution:
Let us rewrite the equations in standard form

x −1 y − 2 z − 3
=
=
and
−3 2p /7
2

the

lines
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x −1
y −5 z −6
=
=
− 3p / 7
1
−5

Solution:

Use the concept:

ax+by +cz +d=0 is given by

http://www.gyanvigyansarita.in/

Perpendicular distance of a point (x1 , y1 , z1 ) from a plane

Lines with direction ratios < a 1 ,b1 ,c1 > and < a 2 ,b 2 ,c2 >are
perpendicular if a 1 a 2 +b 1b 2 +c1c2 =0
Hence,

ax1 + by1 + cz1 + d
a2 + b2 + c2

Hence,
Distance of origin (0,0,0) from the plane 2x-3y+4z-6=0 is
given by

 3p   2p 
(−3) −  +  (1) + (2)(−5) = 0
 7   7 

0+0+0−6
2 2 + 32 + 4 2

9p 2p
11 p
70
+
− 10 = 0 ⇒
= 10 ⇒ p =
7
7
7
11

=

6
29

14. Find the coordinates of the foot of perpendicular
drawn from the origin to the plane 2x-3y+4z-6=0.

12. Find the shortest distance between the lines

x +1 y +1 z +1
x−3 y −5 z −7
=
=
=
=
and
7
−6
1
1
−2
1

Solution:

Solution:
We know that Shortest distance between two lines (in
Cartesian

x − x1 y − y1 z − z1
=
=
,
l1
m1
n1

form)

x − x2 y − y 2 z − z 2
=
=
is
l2
m2
n2

d=

x2 − x1
l1
l2

given

by

y2 − y1 z2 − z1
m1
n1
m2
n2

The direction ratios of OP=< x1 ,y1 ,z1 >

(m1n2 − m2 n1 ) + (n1l2 − l1n2 ) + (l1m2 − m1l2 )
2

2

2

.

Hence the required shortest distance is

4 6 8
7 −6 1
1 −2 1

(− 6 + 2)2 + (1 − 7 )2 + (− 14 + 6)2

Assume the foot of perpendicular P with coordinates
(x1 ,y1 ,z1 ).

Let us write the equation of the plane in Normal Form as

2
3
4
6
x−
y+
z=
29
29
29
29
Obviously, the direction cosines of Normal to the plane
OP are

= 2 29

13. Find the distance of the plane 2x-3y+4z-6=0 from the
origin.

2
3
4
,−
,
29
29 29

The direction cosines and direction ratios are proportional
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x1
y
z
= 1 = 1 =k
2
−3
4
29
29
29

16. Show

the

lines

Solution:

The point (x1 ,y1 ,z1 ) is on the plane hence 2x1 -3y1 +4z1 -6=0
We know that if the lines
On putting values of x1 , y1 , z1 in the equation k=

x + 3 y −1 z − 5
=
=
and
−3
1
5

x +1 y − 2 z − 5
=
=
are coplanar.
−1
2
5

2
−3
4
k , y1 =
k , z1 =
k
29
29
29

⇒ x1 =

that
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6
.
29

 12 18 24 
,− , 
 29 29 29 

So the coordinates of P comes out to be 

15. Find the equation of the plane passing through the
intersection of the planes x+y+z=6 and 2x+3y+4z=-5
and the point (1,1,1).

x − x1 y − y1 z − z1
=
=
, and
l1
m1
n1

x − x2 y − y2 z − z2
=
=
are coplanar (i.e. intersecting)
l2
m2
n2
x2 − x1
then
l1
l2

y2 − y1
m1
m2

z2 − z1
n1 = 0
n2

Given
x1 =-3,
y1 =1,z1 =5,x2 =-1,y2 =2,z2 =5,l1 =3,m1 =1,n1 =5,l2 =-1,m2 =2,n 2 =5

Solution:
We know that the Equation of a plane passing through the
intersection of two planes ax+by+cz+d=0 and
a’x+b’y+c’z+d’=0 is given by (ax+by+cz+d)+
λ(a’x+b’y+c’z+d’)=0 where λ is a parameter whose value
can be evaluated under given condition.
Similarly, The plane passing through the two given planes
is

( x + y + z − 6) + λ (2 x + 3 y + 4 z + 5) = 0
⇒ (1 + 2λ ) x + (1 + 3λ ) y + (1 + 4λ ) z + (5λ − 6) = 0
This plane passes through (1,1,1) so

(1 + 2λ ) + (1 + 3λ ) + (1 + 4λ ) + (5λ − 6) = 0

⇒λ =

3
14

Therefore, the required plane is
20x+23y+26z=69

x2 − x1
Hence,
l1
l2

y2 − y1
m1
m2

z 2 − z1
n1
n2

−1+ 3 2 −1 5 − 5
= −3
1
5
−1
2
5
2 1 0
= − 3 1 5 = 2(5 − 10) − 1(−15 + 5)
−1 2 5
=-10+10=0 hence the lines are coplanar.
17. Find the angle between the two planes 2x+y-2z=5,
and 3x-6y-2z=7.
Solution:
We know that the angle between two planes: a1 x+ b1 y +
c1 z + d1 =0 and a2 x + b2 y +c2 z + d2 =0 is defined as the
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between

cosθ =

their normals and
a1a2 + b1b2 + c1c2

a1 + b1 + c1
2

2

a2 + b2 + c2

2

2

2

is

given

by
to the plane”. If the line is

.
2

2

2

a2 + b2 + c2

2

2

2

.

Given l=2,m=3,n=6, a=10,b=2,c=-11

(2)(3) + (1)(−6) + (−2)(−2)
4 + 1 + 4 9 + 36 + 4

sin θ =

⇒ cos θ =

6−6+4
4
=
3× 7
21

=

(10)(2) + (2)(3) + (−11)(6)
100 + 4 + 121 4 + 9 + 36

20 + 6 − 66 − 40
8
=
=−
15 × 7
105
21

20. A line makes angles α,β,γ,δ with the diagonals of a
cube,
prove
that

 4 
⇒ θ = cos −1  
 21 

cos 2 α + cos 2 β + cos 2 γ + cos 2 δ =

18. Find the distance of a point (2,5,-3) from the plane
6x-3y+2z=4.

4
3

Solution:

Solution:
Perpendicular distance of a point (x1 , y1 , z1 ) from a plane
ax+by+cz +d=0 is given by

=

a 2 + b2 + c 2 l 2 + m2 + n2

2

Or cos θ =

So the required distance=

al + bm + cn

sin θ =

a1a2 + b1b2 + c1c2
a1 + b1 + c1

x − x1 y − y1 z − z1
=
=
and
l
m
n

the plane is ax+by+cz+d=0, and θ is the angle between
the line and the plane then it is given by

Given a 1 =2,b1 =1,c1=-2, a 2 =3,b 2 =-6,c2 =-2
Hence cosθ =

http://www.gyanvigyansarita.in/

Assume a cube OADBFEGC,

ax1 + by1 + cz1 + d
a2 + b2 + c2

ax1 + by1 + cz1 + d
a2 + b2 + c2

(6)(2) + (−3)(5) + (2)(−3) − 4

36 + 9 + 4
12 − 15 − 6 − 4 13
=
=
7
7

x +1 y z − 3
= =
19. Find the angle between the line
2
3
6
and the plane 10x+2y-11z=3.

The four diagonals are OE,AF,BG, CD
The

direction

a−0
a +a +a
2

Or

2

2

,

cosines

a−0
a +a +a
2

2

2

of

,

a−0
a + a2 + a2
2

1 1 1
,
,
3 3 3

Solution:
The Angle between a line and a plane is defined as “the
complement of the angle between the line and the normal

Similarly, dcs of AF are −

OE

1 1 1
,
,
3 3 3

are
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Dcs of BG are

1
1 1
,−
,
3
3 3

+

l 2 m 2 n 2 2lm 2 ln 2mn
+
+ −
+
−
3 3
3
3
3
3

Dcs of CD are

1 1
1
,
,−
3 3
3

+

l 2 m 2 n 2 2lm 2 ln 2mn
+
+ +
−
−
3 3
3
3
3
3

=

4l 2 4m 2 4n 2 4 2
4
+
+
= l + m2 + n2 =
3
3
3
3
3

Let the dcs of the reuired line be

l
m
n
+
+
..(i)
3
3
3

Then cos α =

cos β = −

l , m, n

l
m
n
+
+
…(ii)
3
3
3

l
m
n
−
+
…(iii)
3
3
3

cos γ =

l
m
n
cos δ =
+
−
…(iv)
3
3
3
So, cos 2 α + cos 2 β + cos 2 γ + cos 2 δ

(

)

21. Find the equation of the plane that contains the point
(1,-1,2) and is perpendicular to each of the planes
2x+3y-2z=5, and x+2y-3z=8.
Solution:
Let the equation of the plane containing the given point
be
A(x-1)+B(y+1)+C(z-2)=0….(i)
The plane is perpendicular to the given planes,
2A+3B-2C=0 …(ii)
A+2B-3C=0 …(iii)

2

=

2

2

l
m n 2lm 2 ln 2mn
+
+ +
+
+
3 3
3
3
3
3

On solving (ii) and (iii) we get A=-5C, and B=4C,
Putting these values in (i)

2

+

2

2

l
m n 2lm 2 ln 2mn
+
+ −
−
+
3 3
3
3
3
3

-5C(x-1)+4C(y+1)+C(z-2)=0
Or, -5x+4y+z=-5-4+2=-7 Or, 5x-4y-z=7

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 Competitive
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
numerous books of excellence.
e-Mail ID: maths.iitk@gmail.com
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CROSSWORD PUZZLE: π
Prof. SB Dhar
2

1

3

4

5
6
7
8

9
10
11
Across

Down

2 Nature of π as a Number

1 π is taken from Alphabet of

5 Method’s Name used by Fibonacci for π

3 Greek mathematician who evaulated π
4 Estimated value of 22/7 is called

6 Figure to which π is related basically
7 A number that is not algebraic
8 Name of Identity connecting e,i, π
9 Word for which π is an abbreviation in Greek
10 Nature of series used by Madhava-Leibniz to find π
11 Name of the point π is called in mathematical
folklore

6 Perimeter of circle
9 Word for which π is an abbreviation in Greek
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ANSWER: CROSSWORD PUZZLE Feb’18: Sir C V Raman
Prof. S.B. Dhar
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Next Issue is Quarterly, Due on 1st April’18.
It commerates World Earth Day (�वश्व पृथ्वी �दवस ) celebrated annually on 22
April, since 1970, to demonstrate support for environmental protection.

—00—
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Growing with Concepts : Physics
Inability to contribute, due to unavoidable reasons, for this columnin this eBulletin is deeply regretted.
Dr. Subhash Joshi

—00—
Nature is an excellent example of unity in diversity. Atom at its basic
constituent level, it comprises particles of different nature. Some of them
are of opposite in nature, and experience a strong force of attraction, yet
they continue to exist separately and individually; particles of similar
nature, having stong force of repulsion continue to exist in vicinity. This
has been there since beginning of nature, and shall continue to exist
indefinitely. Any unregulated infringement on the other would is
disastrous. The secret of coexistence is in respecting others position.
—00—
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 eBulletin Gyan-Vigyan Sarita: �श�ा ,and 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 20th of this month
to enable us to incorporate your contribution in next bulletin, subhashjoshi2107@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 7th Quarterly eBulletin Gyan-Vigyan Sarita: �श�ा , which shall be brought out 1st March’18.

 Theme of the e-Bulletin is World Earth Day ( �वश्व पृथ्वी �दवस) celebrated annually on
22 April, since 1970. It is, to demonstrate support for environmental protection
 And this cycle of monthly supplement sandwitching consecutive Quarterly eBulletin Gyan-Vigyan Sarita: �श�ा 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.

—00—
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Growing with Concepts: Chemistry
SOME IMPORTANT BOND CHARACTERISTICS (BOND PARAMETERS)
Kumud Bala
1. Bond length: Bond length is defined as the
average distance between the centers of the nuclei
of two bonded atoms in a molecule. Therefore, it
represents equilibrium inter nuclear separation
distance of the bonded atoms in a molecule.

(The bond length in a covalent molecule)
It is measured by spectroscopic, X-ray diffraction
and electron diffraction techniques. Each atom of
the bonded pair contributes to the bond length. In
the case of covalent bond, the contribution from
each atom is called the covalent radius of that
atom. The covalent radius is measured
approximately as the radius of an atom’s core
which is in contact with the core of an adjacent
atom in a bonded situation. The covalent radius is
half of the distance between two similar atoms
joined by a covalent bond in the same molecule.
Bond length is usually expressed in Angstrom
units(A°) or picometers (pm) ; 1 (A°) = 10-1 0m ,
1pm = 10-1 2 m
Factors affecting bond length:
(a) size of the atom: the bond length increases
with increase in the size of the atoms. For example,
bond lengths of H-X are in the order HI> HBr >
HCl > HF
(b) Multiplicity of the bond: the bond length
decreases with increase in multiplicity of bond.
Thus, C≡C bond length is shorter than C=C bond
which in turn is shorter than C−C bond, i.e.,
C≡C<C=C<C−C. Similarly, N≡N < N=N < N−N and
O=O < O−O.
2. Bond enthalpy (bond energy): When atoms
come close together resulting in the formation of
bond between them, energy is released. This means

that the bonded atoms have lesser energy than the
separated individual atoms. Obviously, the same
amount of energy will be needed to break the bond.
This is called bond dissociation energy and is
measure of bond strength. “Bond dissociation
enthalpy may be defined as the amount of energy
required to break one mole of bonds of a particular
type between the atoms in the gaseous state”. It is
generally expressed in terms of kJmol-1 . For
example, the bond dissociation enthalpy of H-H
bond in hydrogen molecules is 435.8kJmol-1 . H2(g)
→H(g) + H(g) ∆H° = 435.8kJmol-1 , Cl2(g) → Cl(g)
+ Cl(g) ∆H° = 242.5kJmol-1 . It may be noted that
larger the bond dissociation enthalpy, stronger will
be the bond in the molecule.
Factors affecting bond enthalpy:- (a) size of
the atom- the smaller the size of the bonded atoms,
the stronger is the bond. Consequently, larger is
the value of bond dissociation enthalpy. For
example, bond dissociation enthalpy of H-H bond
(435.8kJmol-1 ) is larger than the bond dissociation
enthalpy of Cl-Cl (242.5kJmol-1).
(b) bond
length:- Shorter the bond length, larger is the value
of bond enthalpy. For example, C-C bond length
(154pm) is larger than C=C bond length (134pm).
The bond dissociation enthalpy of C−C bond
(433kJmol-1) is smaller than that of C=C bond
(619kJmol_1). Bond dissociation enthalpy of H2,
O 2, N 2 are in the order H-H < O=O < N≡N. (c)
number of lone pairs of electrons present:- Greater
the number of lone pairs of electrons present on
the bonded atoms, greater is the repulsion between
the atoms and hence, lesser is the bond
dissociation energy. For example,
Bond

C-C (inH3C-CH3)

N-N (in
N≡N)

O −O

F−F

Lone pair of
electrons on
each atom

0

1

2

3

Bond
enthalpy
(kJm ol -1)

348

163

146

139
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Average bond enthalpy:- In case of polyatomic
molecules, the measurement of bond strength is
more complicated. For example, in case of H2O
molecule, the enthalpy needed to break the two OH bonds is not the same. H2O (g) → H (g) + OH
(g) ∆H°1 = 502 kJmol-1 , OH (g) → O (g) + H (g)
∆H2° = 427kJmol-1 . The difference in the ∆H° value
shows that the second O-H bond undergoes some
change because of changed chemical environment.
This is the reason for some difference in energy of
the same O-H bond in different molecules like
C2H5OH (ethanol) and water. Therefore, in
polyatomic molecules the term average bond
enthalpy is used. It is obtained by dividing total
bond dissociation enthalpy by the number of bonds
broken. For example, in case of H2O, average bond
enthalpy = (502 + 427) / 2 = 464.5 kJmol-1
3. Bond angle: Bond angle may be defined as the
angle between the orbitals containing bonding
electron pairs around the central atom in a
molecule. It is expressed in degree/ minute /
second. Bond angle gives an idea about the
distribution of orbitals around the central atom in
a molecule and therefore, determines the shape of
a molecule. For example, H-C-H bond angle in
methane is 109.5°, the H-O-H bond angle in H2O is
104.5° and H-N-H bond angle in ammonia 107°.

4. Bond order: The bond order is defined as the
number of bonds between two atoms in a molecule.
For example, bond order in H2 (with a single
shared electron pair) is one, in O 2 (with two shared
electron pairs) is two, in N 2 (with three shared
electron pairs) is three.
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The bond order can be fractional also. For example,
in odd electron molecules, the three electron bond
is considered as equivalent to half covalent bond.
Lewis structure of NO is 1

Hence, its bond order is 2 . It is interesting to
2
observe that isoelectronic species have same bond
order, for example, (i) F2 and O 2-2 have 18 electrons
each and each of them has a bond order equal to
one. (ii) N 2, CO and NO + have 14 electrons each
and each of them has a bond order equal to three.
Further, it is also observe that (i) greater the bond
order, greater is the stability of the bond, i.e.,
greater is the bond enthalpy. (ii) greater the bond
order, shorter is the bond length.
5. Polar and non-polar
(polarity of bonds):

covalent

bonds

Non- polar covalent bonds:- If two similar
atoms come close to each other and form a bond by
sharing their electrons, the shared electrons are
equally attracted by the two atoms as the
electronegativity of the atoms is same. As a result,
the shared electrons are not displaced towards any
one atom. Hence, no poles are developed. This
leads to the formation of completely non-polar
bond. For example, if two hydrogen atoms form a
bond, the electron pair will lie exactly in the middle
between the two atoms and the resultant bond is
non-polar.

The important characteristic of a non-polar bond is
that the electron cloud is completely symmetrical
and there is no charge separation at all. The
examples of some non-polar molecules are Cl2, O 2
and N 2 etc.
Polar covalent bonds:- When two dissimilar
atoms having different electronegativities combine
together to form a covalent bond, the shared pair of
electrons does not lie at equal distance from the
nuclei of both the bonded atoms but shifts towards
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the atom having greater electronegativity. Since
the more electronegative atom attracts the
electrons more strongly, the distribution of
electrons gets distorted, i.e., the electron cloud is
displaced more towards the more electronegative
atom. As a result, one end of the molecule, having
more electronegative atom becomes slightly
negatively charged while the other end acquires
slightly positive charge. Thus, positive and negative
poles are developed. Such molecules having two
oppositely charged poles are called polar molecules
and the bond is said to be polar covalent bond. The
magnitude of electronegativity difference reflects
the degree of polarity. Greater is the difference in
the electronegativity of the atoms forming bond,
greater will be the charge separation and hence
greater will be the polarity of the molecule. For
example, let us consider the case of hydrogen
chloride molecule, chlorine is more electronegative
than hydrogen. So the force of attraction, on the
shared pair exerted by chlorine is more than that of
hydrogen. Hence, it will be shifted towards
chlorine, i.e., electron density of the electron cloud
is more concentrated on chlorine side than on the
hydrogen side. Consequently, chlorine becomes
slightly negative charged and hydrogen becomes
slightly positive charged.

6. Partial ionic character of covalent bonds:
As we know that two atoms linked together have
different electronegativities, the bond formed is
polar. In other words, the bond is said to possess
partial ionic character. The extent of partial ionic
character is determined by the difference in
electronegativities of the combining atoms. More is
the differece in electronegativities, greater will be
the ionic character. If the electronegativity
difference between two atoms is 1.9, the bond is
said to have 50% ionic character and 50% covalent
charater. If the electronegativity difference
between the two atoms is more than 1.9, the partial
ionic character of the bond is more than 50% and
the bond is taken as ionic. If the electronegativity
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difference between two atoms is less than 1.9, the
bond is predominantly covalent.
Electronegativity
difference

0.2

0.6

0.8

1.2

1.9

2.2

2.8

3.2

Percent
character

1

10

15

30

50

70

86

92

ionic

Several empirical equations have been proposed to
calculate the percentage ionic character from the
electronegativity difference (χA −χ B) of the bonded
atoms. Two such equations are: (i) Pauling
equation:% ionic character = [1− e-1 /4(χA −χ B)]×
100
or % ionic character = 18(χA −χ B)1 .4
(ii)
Hannay and Smith equation: % ionic character =
16(χA −χ B) + 3.5(χA −χ B)2
Example using Hannay and Smith equation:
calculate the percent ionic character of H-F bond.
Electronegativities χH = 2.1, χ F = 4.0. Solution−
% ionic character= 16(χ F −χ H) + 3.5(χ F −χH )2 = 16(
4.0 − 2.1) + 3.5 (4.0 − 2.1)2 = 16×1.9 + 3.5 (1.9)2 =
30.4 + 12.635 = 43.035% .
7. Dipole moment:- We know that in a polar
molecule, one end of the molecule is negative and
the other is positive. In other words, there are two
poles present in the molecule. Hence, the molecule
is said to possess an electric dipole. Further, since
the molecule as a whole is electrically neutral, the
negative charge is always equal to the positive
charge. The degree of polarity in the molecule is
expressed by a term known as dipole moment.
“Dipole moment is defined as the product of
magnitude of negative or positive charge (q) and
separation (r) between the charges”. It is usually
represented by Greek letter ‘µ’. Mathematically,
dipole moment = charge (q) × distance of
separation (r)

q= charge on any of the atom
between the atoms.

and r = distance

If the charge (q) is of the order of 10-1 0 esu and the
inter nuclear distance (r) is of the order of 10-8 cm
, then the dipole moment ‘µ’ will be of the order of
10-1 0 × 10-8 = 10-1 8 esu.cm. or = 1 Debye, denoted by
the symbol D. Thus, 1D = 1x 10-1 8 esu.cm. For
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example, the dipole moment of HCl molecule is
1.03D and that of H2O is 1.85D. In SI units, dipole
moment is expressed in the units of Coulomb1.602 × 10−19

meter (Cm) ; as 1esu =
= 3.335 × 10-10 C,
4.803 ×10−10
1cm = 10-2m

1D = 10-1 8esu. cm = 10-1 8× 3.335 ×10-1 0C × 10-2m =
3.335 x 10-30 Cm , Dipole moment is a vector
quantity and is represented by a small arrow with
tail at the positive centre and head pointing
towards the negative centre.
+ (end)
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dipole moment of carbon dioxide is zero where as
that of H2O is 1.84D. This can be explained on the
basis of their structures. Carbon dioxide is a linear
molecule in which the two C=O bonds are oriented
in the opposite directions at an angle of 180°. The
dipole moment of each C=O bond is 2.3D but due
to linear geometry of CO 2, the dipole moment of
one C=O bond cancels that of another. Therefore,
the resultant dipole moment of the molecule is
zero.

− (end)

For example, the dipole moment of HCl may be
represented as:

µ = 0 hence, CO 2 is a non-polar molecule. On the
other hand, water molecule has a bent structure in
which the two O-H bonds are oriented at an angle
of 104.5°. The resultant dipole moment of two O-H
bonds of water is 1.84D.

The shift in electron density is symbolized by
crossed arrow (
) above the Lewis structure
to indicate the direction of the shift.
Dipole moment and molecular structure:
(a) Diatomic molecules: As a polar diatomic
molecule possesses only one polar bond, the dipole
moment of that molecule is equal to the dipole
moment of the polar bond, e.g., in case of HCl, the
molecular dipole moment is equal to the dipole
moment of H−Cl bond, i.e., 1.07D . Greater the
electronegativity difference between the bonded
atoms, greater is the dipole moment. For example,
dipole moments of hydrogen halides are in the
order:H−F (1.78D) > H− Cl (1.07D) > H−Br
(0.79D) > H−I (0.38D)
(b) Polyatomic molecules: As polyatomic
molecule has more than one polar bonds, the
dipole moment is equal to the resultant dipole
moment of all the individual bonds. The magnitude
of this resultant dipole moment not only depends
upon the values of the individual dipole moments
of the bonds but also on their arrangement in
space. For example, carbon dioxide (CO 2) and
water (H2O) are both triatomic molecules but

Dipole moments of BeF2 and CS2 are also zero. This
is because the molecules are linear and the equal
bond dipoles point in opposite directions. These
bond dipoles cancel the effect of each other giving a
net zero dipole moment.
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Let us consider tetra-atomic molecules such as BF3
and NH3. The dipole moment of BF3 molecule is
zero while that of NH3 is 1.47D. This suggests that
BF3 molecule has symmetrical structure in which
the three B-F bonds are oriented at an angle of
120° to one another. The three bonds lie in one
plane and the dipole moments of these bonds
cancel one another giving net dipole moment equal
to zero. On the other hand, the ammonia molecule
has pyramidal structure. The individual bond
dipole moments of three N-H bonds give the
resultant dipole moment of NH3 molecule as 1.47D.
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bonds cancel each other. On other hand, water
is not linear but it has angular shape, having
the resultant dipole moment of two bond
dipoles as 1.85D.
4. In the calculation of percentage ionic characterThe percentage of ionic character can be
calculated from the ratio of the observed dipole
moment to the dipole moment for the complete
electron transfer (100% ionic character). For
example, in HCl molecule, the observed dipole
moment is 1.07D and its bond length is 1.275A°.
Assuming 100% ionic character, the charge
developed on H and Cl atoms would be 4.8x 101 0 esu. Therefore, dipole moment for 100% ionic
character will be
µi onic = q x r = 4.8 x 10-10 e.s.u. x 1.275 x 10-8 cm
= 6.12 x 10-1 8 esu cm = 6.12D,
µob served = 1.07D (given)
∴ % ionic character =

Importance of dipole moment:- Dipole
moment plays very
important
role
in
understanding the nature of chemical bond. A few
applications are given below:
1. Distinction between polar and non-polar
molecules- The measurement of dipole moment
can help us to distinguish between polar and
non-polar molecules. Non polar molecules have
zero dipole moment while polar molecules have
some finite value of dipole moment. For
example, H2 molecule with zero dipole moment
is non-polar molecule while HCl molecule
having dipole moment of 1.07D is a polar
molecule.
2. Degree of polarity in a molecule- Dipole
moment measurement also gives an idea about
the degree of polarity especially in a diatomic
molecule. The greater the dipole moment, the
greater is the polarity in such a molecule. For
example, HF (1.78D) is more polar than HCl
(1.07D).
3. Shapes of molecules- In case of molecules
containing more than two atoms, the dipole
moments not only depend upon the individual
dipole moments of the bonds but also on the
arrangement of bonds. Thus, dipole moment is
used to find the shapes of molecules. For
example, the dipole moment of water is 1.85D
while that of carbon dioxide is zero. This means
that carbon dioxide is a linear molecule in
which the individual dipole moments of two CO

=

1.07
6.12

x 100 = 17.48%

µ (𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 )
µ (𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 )

x 100

5. Distinguishes between cis and trans-isomers:Dipole moment measurement helps to
distinguish between cis-isomer and transisomers because cis-isomer has usually higher
dipole moment than trans-isomer. For
example, in trans-isomer of 1,2-dichloroethene,
the dipole moment is less because the bond
moments of C-Cl bonds cancel each other.

6. Distinguishes between ortho, meta and paraisomers:- Dipole moment measurement help to
distinguish between o-,m-,p-isomers because
the dipole moment of p-isomer is zero and that
of o-isomer is more than that of m-isomer. For
example,
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µ = 2.54D

µ = 1.48D

µ= 0

Example1:- Calculate the percentage ionic and
covalent character of HF molecule having bond
distance= 0.92A° and dipole moment = 1.78D
Solution:- Dipole moment of the molecule
assuming 100% ionic character: µi onic = q x r = 4.8
x10-1 0 esu x 0.92 x 10-8 cm = 4.416 x 10-1 8 esu.cm =
4.416D,
µob served = 1.78D
% ionic
40.3%

µ (𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜
character = (
µ 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 )

x 100 =

1.78𝐷𝐷

4.416𝐷𝐷

x 100 =

Example2:- The dipole moment of HBr molecule
is 0.78D and the bond distance is 1.41A°. Calculate
the fractional charges δ on H and Br atoms in HBr
(electronic charge, e = 4.8 x 10-1 0 esu)
Solution:- Dipole moment(µ) = q x r
µ = o.78D = o.78 x 10-1 8 esu.cm,

r = 1.41 x 10-8cm

∴ q= µ/r = 0.78 𝑥𝑥 10−18 𝑒𝑒𝑒𝑒𝑒𝑒. 𝑐𝑐𝑐𝑐/1.41 𝑥𝑥 10−8cm =
0.55 x 10-1 0 esu
Now, fraction of charge (δ) =

0.55
∴

% covalent character = 100− 40.3 = 59.7%
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𝑥𝑥 10−10

𝑒𝑒𝑒𝑒𝑒𝑒/4.8 𝑥𝑥 10

𝑐𝑐ℎ𝑎𝑎𝑎𝑎𝑎𝑎 𝑒𝑒 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝

𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑐𝑐ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎

−10 𝑒𝑒𝑒𝑒𝑒𝑒=0.11

H+δ = 0.11 and Br−δ = −0.11

=

𝑞𝑞
𝑒𝑒

=

Assignment
1. Which molecule is polar in each of the following
pairs? (i) HF, F2 (ii) CO 2,H2O (iii) N 2, NH3 (iv)
CH4, CH3Cl
2. Which of the following molecules have electric
dipoles? (i) CCl4 (ii) CHCl3 (iii) CH2Cl2 (iv) CH4
3. Which of the following hydrogen halides has the
most polar bond? (i) HF (ii) HCl (iii) HBr (iv)
HI

4. Predict the dipole moment of: (i) a molecule of
the type AX2 having a linear geometry (ii) a
molecule of the type AX4 having tetrahedral
geometry (iii) a molecule of the type AX2 having
angular geometry (iv) a molecule of the type AX4
having square planar geometry.

Author is M.Sc. (Chem.), M.Ed. and Advanced Diploma in German Language (Gold
Medallist). She retired as a Principal, Govt. School Haryana, has 3-1/2 years’ experience in
teaching Chemistry and distance teaching through lectures on Radio and Videos. She has
volunteered to complement mentoring of students for Chemistry through Online Webenabled Classes of this initiative.
e-Mail ID: kumud.bala@yahoo.com
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Answers to Science Quiz (Crossword Puzzle) : Feb’18
Kumud Bala

—OO—
I have been impressed with the urgency of doing. Knowing is not enough;
we must apply. Being willing is not enough; we must do.
- Leonardo da Vinci
My ideal indeed can be put into a few words and that is: to preach unto
mankind their divinity and how to make it manifest in every movement
of life.
-Swami Vivekananda
—00—
Every day I remind myself that my inner and outer life are based on the
labors of other men, living and dead, and that I must exert myself in
order to give in the same measure as I have received and am still
receiving.
- Albert Einstein
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SCIENCE QUIZ: March’18
1.

2.

3.

4.

5.

6.

7.

8.

Which of the following is matter(i)
Love
(ii)
Almond
(iii)
Cold
(iv )
(iv ) Thought
Naphthalene balls disappear with time without
leav ing any solid because of(i)
Sublimation
(ii)
Ev aporation
(iii)
Melting
(iv )
Cooling
The increasing order of force of attraction
between the particles of water, sugar and oxygen
is(i)
Sugar< Water < Oxygen
(ii)
Oxy gen < Water < Sugar
(iii)
Water < Oxygen < Sugar
(iv )
Sugar< Oxygen < Water.
Phy sical state of water at 25°C? is(i) Solid state
(ii) Both solid and liquid state
(iii) Liquid state
(v ) B both liquid and gaseous
The more serious burn is produced by (i)
Boiling water
(ii)
Ice
(iii)
Steam
(iv )
Water v apours
The Tyndall effect is shown by ?
(i)
Salt solution
(ii)
Copper sulphate solution
(iii)
Starch solution
(iv )
Water
Mass of oxygen atoms is(i)
3.2u
(ii)
4.2u
(iii)
2.2u
(iv )
5.2u
The numbers of molecules of sulphur (S8)
present in 1 6 g of solid sulphur is(i)
3.7 6 x 10 22 molecules
(ii)
37 .6 x 1 022 molecules
(iii)
3.7 6 x 1023 molecules
(iv )
3.7 6 x 1021 molecules

(Answers to this Science Quiz Marh’18shall be provided in
7th Quarterly e-Bulletin dt. 1st April’18)

—00—

Kumud Bala

9. Moles present in 20g of water is(i)
2.22g
(ii)
1 .11g
(iii)
3.33g
(iv )
4.44g
10. The identity of an element is determined by(i)
The number of its protons
(ii)
The number of its neutrons
(iii)
The number of its electrons
(iv )
Its atomic mass.
11. When Fluorine atoms form chemical compound
with metals, they tend to(i)
Lose electrons
(ii)
Gain electrons
(iii)
Neither lose nor gain electrons
(iv )
Fluorine is an inert gas
12. In Rutherford’s experiment, α-particles were
deflected because of(i)
Electrostatic repulsion between αparticles and positively charged part of
atom
(ii)
Electrostatic attraction between αparticles and positively charged part of
atom
(iii)
Electrostatic repulsion between βparticles and positively charged part of
atom
(iv )
Electrostatic attraction between γparticles and positively charged part of
atom.
13. Energy of an electron in orbit is proportional to (i)
Distance between shells
(ii)
Distance from nucleus
(iii)
Distance between two nuclei
(iv )
Ppositive charge inside nucleus.
14. According to Rutherford, most of space occupied
by atom is(i)
Filled
(ii)
Partially filled
(iii)
Empty
(iv )
None of these.
15. Electrons are embedded in a positive sphere was
proposed by(i)
E. Goldstein
(ii)
Rutherford
(iii)
J.J. Thomson
(iv )
Bohr.
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Theme Song :
PREMISE:We are pleased to adopt a song“ इतनीशिक्तहम�देनादाता …..”from a old Hindi MovieDo Aankhen

Barah Haath दोआँख�बारहहाथ of year 1957, directed by The Late V. Shantaram. The ly rics 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
socially inspired initiatives engaged in mentoring of unprivileged children. This newly formed nonorganizational initiative, being selflessly operated by a small set ofcompassionate persons, finds its
philosophy in tune with the song and convey s 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 m ission and
passion, the group invites one and all to collectively complement in grooming competence to compete
am ong unprivileged children. The song/prayer goes as under -

इतनीशिक्तहम�देनादाता, मनका�वश्वासकमजोरहोना
हमचलेनेकरस्तेपेहमसे, भूलकरभीकोईभूलहोना ||
दूरअ�ानकेहोअंधेरे, तूहम��ानक�रोशनीदे
हरबुराईसेबचतेरह�हम, िजतनीभीदेभल�िज़न्दगीदे
बैरहोना�कसीका�कसीसे , भावनामनम�बदलेक�होना ||
इतनीशिक्तहम�देनादाता, मनका�वश्वासकमजोरहोना
हमचलेनेकरस्तेपेहमसे, भूलकरभीकोईभूलहोना ||
हमनासोच�हम� क््ा�मलाहै, हम्ेसोचे�क्ाक््ाहैअपर्ण
फूलखु�श्�केबाँटेसभीको, सबकाजीवनह�बनजाएमधुबन
अपनीकरणाकाजलतूबहाके , करदेपावनहरएकमनकाकोना ||
इतनीशिक्तहम�देनादाता, मनका�वश्वासकमजोरहोना
हमचलेनेक रस्तेपेहमसे, भूलकरभीकोईभूलहोना ||

Together Each Achieves More
(TEAM)
Every end, so also end of this e-Bulletin, is a pause for a review, before
resumingof the journey far beyond …

