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Conceptual Representation
of
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and
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Democratize Education
with a sense of
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Special Features
1. Free and Open to all to

adopt. Modify, change.
correct
2. Welcomes participation
promotion and facilitation on
Zero-Fund-Zero-Asset
(ZFZA) basis
3. More details on
Technological and
Operational — please write

1. Good Internet
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Broadband
Connection)

2. Subject-wise
Coordinator for
Each Session to
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Infrastructural requirement for Centr es in Interactive Online Mentoring Sessions (IOMS)
Learning Centre (if asked for by Mentor) | Mentoring Centr e (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 9,000 Projector -
Web camera 2,000 Web camera -
Ml_xer cum_ampl|f|er with Speaker and 14.000 Headset with Microphone 3,000
Wireless microphones
Total (Max. if nothing is available) 45,000 Total 28,000
Wireless  Surface  Writing  Device 15,000
(WSWD)' It shall be required when 15,000 Wireless Surface Writing device
Learning Centre is ready for collaborative use
of Whiteboard.
Total with Total with WSWD (at a later 43,000

60,000 Total with Total with WSWD

date once IOMS stabilizes )
Estimated Recurring Cost

a. Internet charges, based on estimated | Internet charges, based on estimated monthly data transfer which
monthly data transfer which depends | depends upon choice of cloud platiorm, and tariffs of ISP
upon choice of cloud platform, and tariffs
of ISP

b. Cloud Platform Charges, to be shared
across Learning Centres

Cloud platform  : IOMS is since an initiative driven with Personal Social

Responsibility (PSR) operating on Zero -Fund -&-Zero -Asset

(ZFZA) basis.. TheIT Infrastructure with the Mentors has been in use

and is working. But, at any stage if upgradation becomes essential,

maximum 5 Learning centres is made in IOMS. support of fapilitators_or !earning centres \_/vould be g_rgtgfqlly welcomed,

This self-imposed limitation is to i on ZFZA basis, to maintain continuity of this selfless initiative. .

Operating cost of Mentor, if required, shall be supported by Learning

a) maintain quality of interaction and | centres
mentoring,

b) openan opportunity for more co -passionate
mentors to collectively participate in
mentoring deprived and unprivileged
children.

Google Hangouts is a free Video Conferencing
cloud platform. Though it provides free
connectivity upto 15 nodes, connectivity of

Specification: These are 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
centres and mentoring centres. These specifications have been updated based on experience of operation of IOMS with
available options. MS WhiteBorad a free App of MS office has been tried out in IOMS and is found satisfactory, until a better
option is available.

Web Camera: iBall 20.0 HD with a wall mounting

Projector:  Portronics POR 624 LED Projector Beam 100 Lumen, Screen Size 130 Inch , 800x480px resolution

Sound System: Ahuja Make PA Mixer Amplifier Model DPA -370, 30 W Max/37W Max, with PA wall speakers PS-300T
10W, and a wireless unit AWM -490V2 Dual Cordless Microphones. This sound input/out when decoupled with USB sound
adopter to connect to the computer required echoless environment is achieved in the Classroom and networked mentor and
Learning Centres.

Cloud Platform: Google Hangout, a freeware is used for IOMS in video-conferencing mode. Though it provides pre
connectivity upto 15 Nodes, connecting maximum only 5 Learning Centres in one session is envisaged.

Surface Writing Device: HUION make Model WH1409, or Wacom mo del Intuos with wireless device makes it suitable for
communication with base computer in class in an interactive online environment.

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

Furniture and Lighting: At Learning Centre, as deemed fit by local administration of Learning Centre, not included in
above cost estimates.
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Humanity is acquiring all theright technology for all the wrong reas@n

- R. Buckminster Fuller
d 000

EVOLUTION OF IOMS

i Philosophy of | OMS had its incepti onN-Talk Sa
Mode with stray students.

i Its manifestation in the form ofRBulletin started in 2016, on'2October with its First IssuBubodh
nU&eKdua

a I n May 0 inRidive wastuggmded to IOMS, in its primitive form, with the efforts of its Shri
Shailendra Parolkar

i This initiative was reorganized as Gyan Vigyan Sarita in 2017 withBiglletin in the name oGyan
Vigyan Saritai UR U @

u  With this eBulletin asFourth Annual issue, we are stepping in Fifth year of broadening communicatio
to invoke participation of those who can make a difference, for the larger good.

i Presently i1t is a satisfactory working

i Currently abou?5 studentsn Two rural schoolsone 8 RKM High Schooln A.P. and otheisiArmy
Public School, Dinjan, Assamare beingig mentoredAt Dinjan it is ourfirst step to mentor children
of our brave soldiers securing our frontiers

i Wecontinuetd ook f or war dé.

0 000

Roots of education are bitter, but the fruit is sweet.
- Avristotle
d 000
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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 val
to our students, the target audience, and elite readers of this Quarterly moihletn GyanVigyan Sarita:

U R Jand thus create a visibility of the concerns of this initiative. It gives target students a feel that you ce
for them, and they are anxiously awaiting to get benefitted by your contributions. We request you to please

free to send your creation, 29" of each monthto enable us to incorporate your contribution in next bulletin,
subhashjoshi2107@gmail.com

We will be pleased to have your association in taking forward path our plans as under
a With the the release of 1st Monthly-Rulletin in its consecutive Fourth Year, we are gearing up for
next Monthly eBulletin GyanVigyan Sarita: U R Udiie on1% of ensuing month.
U This cycle of monthly supplementRulletin GyanVigyan Sarita: U R U is aimed to continue

endlessly, till we get youlV 7 and & hsupport in this sefless educational initiatice to groom competence
to compete among deprived children.

Formatting Guidelines: (a) Paper Size A4, (b) Fonts: Times Roman (English), NirmalgHindi), (c) Font

Size Title/Author Name/Text: 14pt/12pt/10 pt (d) Margins: top/bottom/left/rightl 6/ 16/ 0. 40/
Photoprofile of authori In 4-5 lines with mail ID and Photo. We will be pleased to provide softcopy of template
of an article, inMS Word to the author on advise.

We believe that this-8ulletins shall make it possible for our esteemed contributors to make its contents rich
in value, diversity and based on their ground level work and/or experiences.

¢ 00¢
We have learnt that LIFE isneither fast nor sudden leaps;
It grows gradually and sreadily through pits and rises.
We have learnt on every fall, more was needed from us;
Irrespective of how others were.

We have learnt that when tide is against, swim hardest to keep moving ahead;
When in favour swim fastest to create a reserve in case of contingencies.
We have also learnt that reasons are in abundance to justify losses,

But there is only ONE reason to do good beyond self.

LIFE is MUST for sustainable coexistence.

¢ 00¢

| 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

¢ 00¢
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Coor di Niew
IOMS: Opportunities, Challenges and Expectations of Mentors?

IOMS i InteractiveOnline Mentoring Sessionss not a buzzword. It is passion, inspiration and vision into action. Visions
are gloomy so are passion and inspiration good to talk about. But, translating them into action involves multiple challenges
the mentor. Likewise, there are certain expeotetifrom the beneficiaries for them to avail its benefits. These expectations are
nonfinancial in nature and ifine with duties and responsibilities of beneficiaries. The IOMS is since driven selflessly with an
inspiration ofpersonal social responsibilf (PSR)and executed in a nesrganizational, norremunerative, noitommercial

and nonpolitical manner proactive participation of beneficiaries is an urgent necegxiys it nd needto responded in a
manner such that more mentors, schools, social orgaoizatcorporate and individuals choose merit in discharge of PSR as
an inevitable social reforthThis article brings fortHirst-handrealizations during nearly eight years of endeavour by a small
group of four cepassionate persons to invoke collectteenplementing of efforts among elites. We are committed to carry it
forward until last breadth.

Readers of this article, generally elites, may have an anguiahicles, nevertheless, its brief overview is contextual. IOMS
as to- why our pointer is always towards thenthe basic is a philosophy not in words but in action. Its focus igrtmm
reason lies in dierences in perceptions of PSR. In this seriesompetence to compete among unprivileged children without
ground realizations are being introspected with a set dfiscrimimation. Students of privileged families are not
guestions(a) Are we not among the privileged one to receivdargeted; they are blissful to have parents who can afford and
care, concern and facilitation in educatid(b) Is it not that choose expensive schools and guidance. Inspite of this, these
our present and future idue to education that we recei®d students are welcome to learn with the target students, but
(c)Is it not that we expect, right from within family to anywheralefinitely not in exclu®n. This perspective towards
outside, discharge of responsibility by persons, institutions angtivileged students is strategic and if they and their parents
any other to take care of welfare of those below them in ttehoose to associate in IOMS, it would definitely infuse in them
pyramid? If this is true, hleni (d) Is it not brutality to be sensitivity and sensibility that goes in making of responsible
engaged only in accomplishment of personal gains andtizens. Moreover, IOMS is fot-5 clusters of students, and
comfort® Yet, it is believed that these questions would natot individually. This is essential to optimize use of IT
offend persons awakened with PSR. resources, and time and effort of selfless volunteering mentors
who are scarce in availabilitylt involves inspiration to

IOMS is since an endeavor in the field of education, it i%erform A5Ps of education with full honesty armaromitment,
essential twriefly reviewhalf-truth of prevalent educational to catalyze effectiveness of IOMS.

perspective. When education is seen as a means of livelihood,

amassing wealth, power and position, there is disregard for the this context IOMS is defined with each of the constituent
complementanhalf of education, the wisdom, an epitome of word, but in reverse ordegessionsmplies that it is neither
education. In absene of wisdom, education is only oneti me nor an occasional a
ornamentalThus to knowwvhat education igt is essential to Education to be able tachieve its objective it has to be
know the process of education. It starts @) ability to  facilitated and pursued for more than a decade. Thus, unles:
observe (b) preserve observations for correlatigngc) grooming is persistent and with perseverance it is cosmetic,
passionto determine desirable anthdesirable observations and a futile exercisdentoringi s di f ferent fr
(d) pursuit to explore alternatives to optimize observations aim is to bring in transformatioin studentsvho are deprived

(e) patience selection of one of the alternative for the largerones. This transformation is neither limited to academics nor
and sustainable goodand (f) perseverance to make the just enhancing intelligence and skill, ratheristaimed at
selection a realitythis is a skill and an integl outcome of infusing collective wisdom for the larger goo@nline is the
education. ThesA5Pswhen perpetuated continuously leads operational methodology where statiethe-art compunication
to a sense of judgement and strength to implement them; thicomputer+communication) technology is used to connect
is called creativity in physical space and wisdom in mentors and group of students who are otherwise inaccessibls
metaphysical spacdhe height that one is able to reach osto each other. It is optimal utilization of the prevalent socio
exponetially dependent on the pursuit.comes neither from technol@ical environmentinteractive is the characteristic of
knowledge nor from intelligence. Creativity and wisdom audicvisual and ecommunication of students, local subject
evolves continuously like spiral until it becomes intuitive. Itteacher and head of the learning center, cdiltkficiaries
grows with every cycle of its implementation for the largerwith the mentor. This makes it multimensional and muki
good.Wisdom in its hlghest form is enlightenment directional. Its motive is to infuse confidence among students
IOMS is not a buzzword, it is homogeneous fusion of{ﬂéﬂe'::ﬂwy to solve problems and not the least to shadow
philosophy contained in its constituent words. Each of the 9 '
constituent word is incomplete without the remaining threeHere an example of walking towards a lamp in the dark is
IOMS is a means to discharge PSR and not an end if itsefelevant. While one watifacing the lamp, it becomes brighter
Different aspects of IOMS have been addressed in variouss per invese square law and shadow follows him. But, no
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sooner one turns his back towards lamp he is doubly
disadvantaged; first is deprivation of light and second is
shadow remains unreachable. In this example lamp signifies

wisdom, capability and all positive ttaiof competence, while

shadow represents marks attained in examination and all
associated benefits. Therefore, in IOMS attempt is to invoke
conceptual clarity leading to competence and completing

syllabus withanaim of scoringhigher marksin examinatiors
is just incidental. In the process mentor extehdndholding

to students to imagine, observe and correlate their learning in
their environment. Imagination is blind and boundary less,
but, revelation requires honesty and modesty to accept

ignorance asa first step to be followed with tireless

desperation to overcome ignorance with how and why? This

process starts withiewing like data collection; observation of

data is experience; analysis of observation is information;

classification of information isknowledge; speed and

accuracy to apply knowledge is intelligence and ability to usg,
intelligence for the larger and sustainable good manifests as

creativity or wisdom.

It may not be out of context to state that any of the best
ability to
reality. IOMS proposition is typical blend of remote education

intentions are just worthaf n e 6 s

and classical chalk-talk mode. It offers bilateral interaction
between all the participants in online autlisual mode with
off-line ecommunications, impmentation aspects of IOMS.

Though, interaction is the first keyword of IOMS, yet it is

being elaborated at the end to consolidate contentions of
IOMS and to emphasize upon challenges that mentors have to
less demanding expectations from the

face, and no
beneficiaries.

Challenges:These are the concerns where mentor has to pro

act in furtherance of IOMS

(1) Strata of target students In IOMS students are

considered to be biological equivalent and have a

Monthly e-Bulletin GgyanVigyanSarita:o g 0 dMarch 01, 2020 (54" Issue)
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c.patience in continuity to mentor, baekdforth
involving repetition if necessary, so that studen
absenting or missing learning in previous sessions do
not find the subject matter out of context. They have
none at home to help them make anything that they have
missed.

d.steer learning process away fromteolearning in a
manner such that concepts bee intuitive.

e.recognize creativity of the students and dovetail it in the
learning process

Despite all constraints students in cla¥sage at astage
readyto differentiate between TV show and an online
mentoring session. This is the reason to choose class 9
as starting point of IOMS.

Dovetailing in Education SystemMentors volunteering

in IOMS are either noteachers or teachers of students at
much highe level. Thus adapting to learning needs of
target students requires lot of mental conditioning, re
farfillnz&tiont with ihee textsi bboksOand an academic
descend to the level of target students that after a gap of
4-5 decades. Though itis not a cake wgék,it is vouched
from experience that it is not a difficult task. It is
compared with cycling, swimming and typing which one
never forget; all that it needs is a little effort and passion
to reach out to deprived students. It is realized that in this
puraiit mentors who are otherwise seffufficient both
financially and physically, and have lived their life
satisfactorily, are benefitted with much required
psychological revitalization. It in turn positively
influences their health, personal and family éif In
addition,they create a legacy for their descendent to feel
proud of.

potential to be groomed in line with the theory of expectations: These are the areas where respective
evolution. Genetic differences and family background ofpeneficiaries have to act upon to stabilize IOMS in their own
students are not allowed to hinder process of groomingiomain, where remote mentor volunteering in IOMS as a non
Yet, socieeconomic, hygienic, cultural and geographical entity ha no jurisdiction.

background of target students in a@sidential schools
deserves concern, but not the swthy. This concern has
been funneled into efforts o

a.lift them from the bottom, i.e. lowest level of their

academic understanding, else education bears risk of
becoming disinteresting. That would defeat the whole
exercise.

b.correlate academionderstanding in the language and
environment of students. Mentor, while grooming, has
to have tolerance to bear with colloquial language of
these students.

(1) IT Infrastructure: It is the pedestal for IOMS and basic

requirements are broadband connectivity of the system,
surrounding noise free sound system, addition extended
screen and wireless surface writing device. It is advised to
start wih a videeconference with whatever is available.
As IOMS rolls on needbased gradual upgradation can
always follow. Cost of IT setup drawn out on mhst
basis is minimum as well as insignificant as compared to
benefits being passed on to students, sataols in their
efforts to improve their credentialSince IOMS is
volunteeredat no-cost basiswith its financial model of
IOMS is ZereFund&-Zero-Asset (ZFZA) no school
should find it difficult to embrace IOMS.
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(2) Role of Administration More than often it is experienced

that administration acts oABCDE principle to any a
new proposition and more so if it is unconventional. In
this A- meansavoid B-meansbypass C-meansconfuse

D- meansdiffuseit to the extent one caand lastlyE-
mears execute it if it is inevitable Yet they are prompt
either to toe the line or to work for their own preferences
or priorities. Administration in education is classified in
two tier as under

3)

a.Super Administration They are custodian of
educational instutions and supposed to work for
improvement in education as their primary duty and
responsibility. They lays policies and guidelines for
improvement in educational system. In last seven years
of pursuit of this endeavor many super administrators,
rightfrom district to the top level, were requested for an
audience tdi) first know IOMS, (ii) then evaluate the
proposition, and thefiii) identify 45 schools for pilot
implementation having same curriculum and medium
of instruction. We are still in waithg for a kind
reciprocation. While presenting general scenario we
have refrained from making direct references; our aim
is resolution of problems in the system and neither
vengeance nor jeopardizing any one.

b.School Administration Principal or headmasteiof
school is first responsible person for performance of his
school He is vested with requisite discretionary powers( 4)
to act upon for improvement in academic and
multidimensional performance of students and school.
In case of need approval can always heybbfrom the
competent authority, a routine administrative process.
We appealed to numerous heads of schools, but only
two schools have embraced IOMS with a resolve to
continue it. Is it not an indicator of gravitational
descenaf disconcern and irresponsibility?

Once a school embraces IOM&head of institution is
expected to perform certain roles that are important to
stabilize IOMS viz(i) up-gradation of IT infrastructure
as per need(ii) designation of coordinator with
responsibility and authority for ensuring smooth
functioning of IOMS (iii) periodical review of IOMS,

(iv) pro-actively communicate with the mentor for any
support, if needed(v) organize need based or an
occasional visit of mentor to create directenatction
with teachers, students and their parents so as to revamp
the IOMS initiative, (vi) support SOS needs of
upgradation or maintenance of IT infrastructure on
ZFZA; these are of marginal cost, but vital for
continuity of IOMS, andvii) share his gxerience on
IOMS with heads of other schools; it is based on the
theme thattogether each achieves more (TEAM).
Mentorsare nonentity personget havingvolunteered
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selflessly to complement efforts of teachers at school,
and, therefore, deserve unequivbcpport in the
interest of students and school.

Role of Coordinator Coordinator, preferably subject
teacher, is a nodal person. He has an important role to
complement in bridging the learning gaps if aBpme of
them are to encouragé (i) students to organize
themselves in groups of-@ students(ii) inspire and
monitor flow of notes and question by students to the
mentor; this helps students to explore how and why of
concepts, difficulties, doubts, problems and observations,
(iii) encouage intra and inter group discussions on sticky
concepts(iv) students to send solution of problems and
derivations to the mentor; this helps students to receive
guidance of mentor to make improvement in their
answering and presentation skilly) regubte flow
subject in IOMS so as to make it maintain a balance
between academics and conceptual growth of students anc
(vi) promptly communicateto the mentor on any
interruptionor inability to have sessioon a particular day

These are important initias to invokegroup dynamics
among students. It also serves as a feedback to the mento
to regulate his efforts based on understanding of concepts
by students, an inevitable necessity in IOMS. But, this can
happen effectively only when students do-stlfly, for
which there is no substitute.

Role of StudentsEducation is neveunilateral, invoking
group dynamics and owtf-box thinking among students
are key features, among many nuances, of IOMS.
Therefore, best possible collective efforts of
administraion, coordinator/teachers and mentors to
groom competence and wisdom among students cannot
yield results unless students are awakened and receptive
to the initiatives. Accordingly, students have to have faith
in the ability of their teachers and mentorssédeguard
their academic interest while groomiegmpetencein
them. Therefore, students are expected and advised time
andagain to respond to tlieadvice both promptly and
faithfully. In addition, catalyzing owbf-the-box thinking
among students is ather important feature of IOMS.
This is ventured by encouraging studentgiXdist their
observations, without any kind of blinders, and tracking
them individually with the reasons until they are satisfied,
(i) visualize the concepts learnt by them tineir
environment(iii) open up to the mentors with doubts and
confusions

In IOMS spontaneous answer to question so arising is not
guaranteed, nevertheless, with our experience of nearly
eight years it is assured with certainty that they will be
provided satisfactory illustration of concepts underlying
their observation€£ducaton is not free and personalized
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tutoring. It is a structured process where a bit of patiencg€6) Common: There are some areas where each of the player

is required to climb certain steps before class is ready to
understand necessary illustrations.

It considered essential traution students against heavy
leaning on wekresourcesespecially until they graduate

to college education. This is primarily due (ip single
quarry is responded with multiple search results which
are neither tiered nor scrutinized for autheitijc (ii)
students may either get coséd with multiple
information or waste time in searching out the desired
one (iii) questions and concepts there are random unlike
text books and reference books deals with subject matter
systematically and are easy to understding reach out

to their mentor with its correct sourcé&tudents need to
know that their mentors and teachers are better placed to
decipher webresources and extend quick guidance.
Likewise, questions from different competitive
examinations are also random and involve integratbn
concept not learnt earlier. Therefore, students must
attempt such question only after they have completed their
text book with reasonable proficiency.

Collective Complementing of Efforts IOMS is an
endeavor which has no jurisdiction over target schools
and is being volunteeretemotely by nonentity, but
passionate mentors inspired with PSR. They cannot
perform unless it is complemented by the beneficiary
academic establishments. Someld# areas for them to
respond favourably aiie

a.Scheduling of session minimum 60 minutes and not
usual 40 minutes. This is to allow conclusion of a topic
being mentored. Moreover, incidental loss of voice,
whiteboard or image transmission needs little extra
time.

b.IOMS since targets concurrent sessiomgto 4-5

in IOMS can collectively complement, salient of them are
as undef

a.Iln the event of nomvailability of eachers, for various
reasons, continuity of learning of students can be
maintained through IOMS. All that it requires is
communication of the filler needs to the mentor in
advance.

b.Faith in self, honesty and hard work are-prquisite to
create a reforntike IOMS. Capability is no barrier; it
grows squarely with the passionate involvement. This is
the firsthand realization.

c.Tall claims and advertisement of coaching institutes and
tutors are marketing gimmicks. They are parallel
schooling and are comméaly oriented with least
concern in PSR. Their efforts are distracting attention
of parents and studentsway from regular school
education.

d.ZFZA is a predeclared agenda of IOMS, and there are
no hidden costs involved in it. Accordingly, occasional
visit of mentor at learning center and marginal support
in upkeeping of IT infrastructure of mentor are
incidental.

e.lIOMS is flagship ofGyan Vigyan Sarita. It publishes
a monthly ebulletin with a regular colum®t udent
Domain. It is dedicated to creative avks and
environmental concerns of students. Schools and
students can enrich the column through their
contributions and benefit themselves by exposing to the
outer word. Creativity and environmental concerns are
integral parts of education,

learning centers of same class, subject, syllabus andConclusions:Reform in education is mammoth taskNone.
medium of instructions (language) each learning centehowsoever omniscient, omnipresent and omnipotent may be

must exercise readiness to parallel their
schedules. The limited number of learniegiters is not

|[OMScan do it individually. Are not the elite persons better placed
to collectively complement in such initiati?ésnot, who else

a yardstick, but it is based upon comfort level of mentor€an do it? Are they the privileged persorDo they have

It is definitely not advisable to exceed the limit so as to
maintain efficacy of interaction.

c.Mentors and local teacheancomplementach other
for greater participatiomf studets to enlarge spread
and penetratinto areahithertodeprived of educational
opportunities.

any inkling of educational neefi€an they be expected to
become torch bearer of such initiati®ets it a political
agenda where crowd with narrow perspective ma®eltsis
requested to please introspect and then ordyristorm on the
issues raised above. We would gratefully welcome your kind
and proactive guidance in furtherance of our endeavor, but
with a sense of urgency. Time cannot wait for our convenience
or pleasure. In this context it would be unfair, rather most

unfortunate, to leave mentors, who have selflessly volunteered
for the cause, to face the cruel irony in prevalence.

0 005
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An Appeal: for Interactive Online Mentoring Session (IOMS) at your establishment
By Gyan Vigyan Saritai A non-organizational educational initiative

Philosophy: Sociceconomic reform through education ii. Garner support of elite persons to act as
with Personal Social Responsibility(PSR) in a non coordinatorsat theLearning Centre.

organizational, nomemunerative, nocommercial and c. Participator i

nonpolitical manner. i. As a Mentor,

Objective: Groom competence to Compete among un M- As a Coordinator,

/underprivileged children from 9"-12" in Maths, Physics - Operatlt_)nal suprt . . . L
and Chemistry, leading to HJEE. iv. E-Bulletin and Website promotion for increasing its

depth and width across target students
Financial Model: Zero-&-Fund-Zero-Asset (ZFZA). It ) S . :
calls for promoters and facilitators to provide infrastructureBaCkgrou.nd' The initiati v e had it
for use tathe extent they feel it is neither abused nor therétS coordinator, a norteacher by profession, soon after

is a breach of trust. And, reimbursement of operationaiﬁzr;r'StsgokgnOfaizéDée;?ee;Sn'tn zcglizn’sa;[rggeirf ”;Z’ntor
expenses, as and when they arise, to the initiative 9 P

unprivileged students.

Operation: The endeavour started with ChakTalk mode of

a. Mode: Interactive Ofine Mentoring Sessions (IOMS) mentoring unprivileged students starting from cla8ssto
since Julydl6, which hasi12b e@de thereichagdonedthrosighimany grevéld level ¢
A-VIEW, web-conferencing S/w, with connectivity expe i enc e s and in Julyodld i
upto 5 Learning Centers, with One Mentoring Center. philosophy in action to reachout to more number of

b. Participation: Voluntary and Norremunerative, Non  deprived students. Currently regular sessions of IOMS are
Commercial and No-Political held regularly for students of clas§' @nd above at few

Learning Centeres. Efforts are being aeato integerate

more learning centers and mengoto diversify its scope

a. Promoter i and utilize our full capacity
i. Initiate a Learning Center,

ii. Sponsor a Mentor who is willing to join on certain
terms,

iii. Sponsor cost of operation and -gmdation of
infrastructure to voluntary mentors,

b. Facilitator i

i. Provide space and infrastructurer finteractive
Online Mentoring Sessions (IOMS)Most of it is
generally available, and may need marginatadd

Involvement:

It is a small group of Four persons includim®yof. SB
Dhar, AlumnuslIT Kanpur, Shri Shailendra Parolkar
AlumnuslIT Kharagpur, settled at Texas, Ushd Smt.
Kumud Bala Retd. Principal, Govt. School Haryana. More
details of the initiative are available on owrebsiteand
operational aspects of can be online accesselDalS.

Actions Requestedvlay please like to ponder upon this initiati¢@ueries,if any, are heartily welcome. We
would welcome your collective complementing in any of the areas listed abovelaement to make the
mission more purposeful and reachable to target children

Contact: Dr. Subhash Kumar Josl@pordinator, Gyan Vigyan Sarita.
Address: #2487, Mahagun Moderne, Secit, NOIDA, UR 201309,(M):+91-9711061199,
e-Mail ID: subhashjoshi2107@gmail.coWebsite: http://www.gyanvigyansarita.in
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Problems are meant to be solved; every solutjpen doorway tmew problems.
This isan endlesgourney todiscovery of nature.

We are, what we are, because of rigorous efforts of countless persons.
o0 000

| don't think anybody anywheoan talk about the future...
without talking about education.
Whoever controls the education of our children controls our future.

- Wilma Mankiller
d 000

Modern cynics and skeptics... see no harm in paying those
to whom they entrust the minds of their dreh
a smaller wage than is paid to those to whom
they entrust the care of their plumbing.
- John F. Kennedy
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Ginger (Zingiber Officinale)
Dr Sangeeta Pahuja
Ginger is an important herb in Ayurveda , especially
fo_r rejuvgnation ‘?‘f.‘d healings?nger s also fep'et‘? Ginger has been shown to work against skin, ovarian,
with multiple medicinal properties and health benefltsColon and breast cancer.
According to AYURVEDA ginger paties vata and

Major active ingredients in ginger are terpens and an
kapha. J g ging p

oleoresin called gingerol. These two and other
ingredients in ginger provides anti septic and lymph
hoWEOB O NP BEKEEB i cleansing properties

ry- 8zZBNeB YEROnnBi i

KOUUNe®BBOornaNRGenUNI Ginger is cardieprotective as it improves blood
K G6EMIBBUL Ba ¢ NKBB i circulation and prevent clottingromote circulation in
the limbs and eliminate pain in thebs. can also help
with the symptoms in the finger caused by Raynaud's
Ginger has antinflammatory, antibacterial, antr  diseaseAlso helpful in treating chronic fatigu®ue
fungal, antiviral properties.Therefore it has been to its anti inflammatory and analgesic propertiess
used in ayurvedic formulations to treat many diseasesso useful for those with carpal tunnel syndrome.

Ginger reduces the bacteria H. pyldrrialso increases
the peristaltic movementtus relieves constipation.

Ginger has beneficial effects on the enzymes trypcih eliminates badreath.Ginger has been used for a
and pancreatic lipase, which are important folong time to treat halitosiSince it increases salivary
digestion.It reduces nausea. secretionsit can also be used by people who always

Ginger is very helpful in preventicand treatment of have dry mouth.

respiratory problems. Ginger is potent aphrodisiatincreases libido in both

Clinical studies determined that phytochemicaﬁnen and women.t improves sperm cou and

properties in the ginger may combat inflammation. motility.

Depending on your ailmentgou can drink ginger tea
and you can choose Capsule, smoothies, essential oi
etc.

Ginger is the excellent source of antioxidarss, it
reduces various types of oxidative stress.

Ginger root is used tweat IBS loss of appetite;old-
flu, Dysmenorrhea, Arthritis, fever, headache
dyspepsia, toothache, Hypertension and aids
preventing internal blood clots. While drinking ginger tegeep in mind thiit's rather
spicy, you can add steviahoney, Maple syrup or
brown sugar as sweetener

You can add other herbs in ginger to enhance the
Fhenefits and to get better results.

Ginger root can be made into herbal teagase gut
inflammation and boost your liver health.

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.pahup3@gmail.com Blog: Ayuvedvardnan
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The Geeta: Template oMentor-Students Interaction Part |
Prakash Kale

Introduction: Geeta, by whichAr j un a dejected and bewi | déelmedmger s (
ready for war, is an unparallel book (Grantha) in Indian culture and philosophy. Labeling it as religious Granth, is
limiting its all the useful radiance. Sages and thinkeke dlave written many commentaries on it. It has been also
described as Psychologi cal book (Better t hndact oGtar |
of ignorance in young age we feel it can be read in old age and on reaching aaggdve feel had we read it in
young age life would have been different and bett®o. here in Part |, an attempt has been made to use it as model
for class room interaction (useful for young ones). Being in very condensed form, continuity has beeadsacrifi
and so while readinghe meaning of content may be ignored; concentration be made on process of teaching and
learning. Geeta is all about Yoga which means uniting with Parmatama; it implies uniting the individual
consciousness with the Ultimate Comeness, Scene of the whole conversation between Krishna andsAhjen
sacred plain of Kurukshetra, a field of religious battle Mahabharat.

Arjun said: O Krishna please place my chariot betweerLord Krishna said:You are mourning for those not
both of the armies so that | may look upon thoseriwa  worthy of sorrows; yet speaking like one
arrayed for battle with me, whom | have to fight inknowledgeable. The learned neither laments for the
preparation for combaf21/1). It is like a student trying t0 §esd nor the living. Soul is ntste body and that is the
observe challenges of examinatidttaving observed all, essence(11/2) Any One who thinks the soul is the
Arjun said O Krishna, | do not see any good in Slaylngslayer and anyone who thinks the soul is slain both of

kinsmen in this battleor do | desire victoryor a Kingdom h . “th | | is slai
or even (seehappinesg31/1).By killing these aggressors, them are in ignorance; the soul never slays noris slain
(19/2) He @vean example Just as a man giving up

sinwill surely come upon us; therefore itrist properof us _
to slay the sons of Dhrtarashtra along with our familyWworn out garmat accepts other new apparel, in the
members; since how by slaying our own kinsmidnwve be  Same way the embodied soul giving up old and worn
happy37/1). Although these men, their heart afflicted byout bodies verily accepts new bod&4?2). But even
greed do not see the sinful reaction in quaralling withf you think otherwisedeath is certain for every born
friends and the crime of desying family membersvhy  person and one who is dead, birth is certain; therefore,
should we not refrairfirom this sinful act understating this yoy ought not to lament for an inevitable tr2v/2).
grevious crime of destroying family memb¢88,39/1). Now he emphasizes upon practical aspect

Core contention in the utterances have been emphasisedct&\hsidering your righteousness you should not falter;

underligned. Expressing his disgust Arjun sits down in L .
Chariot, iplying his decision to give up and not to take UIDmdeed for up holders of justice there does not exist a

the battle. Krishna observing his state of mind and knowin'(:f]'|0re appropriate end_eavor thfan a battl_e for
well that under this state of mind Arjun cannot win thdighteousness(31/2) Taking a social perspective he

battle, counter questions him with a different perspective §ys- if you do not take up wawyour enemies will

battle instead obrdering him to stand up and fight. speak many malicious and insulting words discrediting
your prowess. Alas what could be more painful than

Lord Krishna said O Arjuna from where has this illusion that? Either being slain you will attain the heawgn

of yours appeared in this moment of crisis ? This is neithefphode or by gaining Victory you will reap the earthiy

befiiting honorable men nor conducive to heavenlypportunities of doing good; therefore O Arjun,

spheres; it is the cause of infar(8/2). Do nd yield 10 confident of success rise up and figf@7/2). Thus

unmanliness, this is not worthy of you . Give up this basg,. : : : : :
weakness of heart and rise up for ba(B2). Arjuna gets Frishna brainstormed Arjun to make his point that in

utterly confused with Kri lgoiﬁhn&otgatlo\p?é‘z\iybg h'.sa W% ganet. v 'Fhs.iwq h
may not be correct and therefore requests for guidence. otherwise perceived by him asia, and was worrying
about uncertainty of result of wakKrishna crossed

Arjuna said We do not knowhat is bettefor uswhether these points

we conquer or they conquer ;(&/2). Now my natural

qualities are besieged by weakness and apprehension ardrther, Krishna explains, how to become stesalf

my thinking bewildered regarding rightousness. | am asking avoid perceived sirBeing equipoised in happiness

you to please state what is definitglyod for me. | am your and unhappiness, profitna loss, victory and defeat;

disciple, surrendered to you, kindly instruct r(&2). thereafter prepare for battle and in this way you will
not incur sinful reactiong38/2). You certainly have
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the right for prescribed activities but never, at anyperform your prescribed Vedic activities since action
time, in their results. You should never be motivated laye beter than renouncing actions; by ceasing activity
the resilts of action, nor there any attachment in doingeven your living would not be possil§gZ3) In fact,
your prescribed activitieg47/2). Be in present, study all activities are being enacted by the senses of the
well do not worry about result of exardvhen your material nature ( Maya/Gunas) without exception; but
spiritual intelligence is unaffected and uninfluenced bthe unrealized, deluded by false identifioatof being
karmic interpretations of the Vedas remastsady; at t h e body, t hi nk §27/3). Bastly a n
that time you will achieve the pure spiritual state bPer f or mi ng oneds natur al
science of uniting with Parmatn{83/2. Arjun gets f aul t s, i s far better
fully shaken up to know as how that self would be? prescribed duty perfectly; even death in performing
oneds natural pr, @rerformibge d
Arjuna said: O Krishna what are the signs of oneprescribed duties of others who are fraught with
properly situated in perfecknowledg® Of one danget(35/3). It is like working based on our own
absorbed in pure spiritual consciousnes$$ow does aptitude rather imitating others. Now Arjun ask why
one steadfast in this consciousness&lkw does he someone engages in activity other than prescribed one
sit? How does he watk(54/2) Krishna answers all the
guestions and further on tells as to why someone is Matjun said:What is it that igites one to commit sinful
equipoised and itsonsequences? acts even against oneods
(36/3.
Krishna said:While concentrating on objects of the
senses a person develops attachment to the sehsed Krishna saidtt is because of lust which becomes
objects; from attachment desires are born, from desiranger arising from the mode of desire; know this lust
if not fulfilled, anger arisesFrom anger delusion to be insatiable, extremely sinful and greatest enemy in
occurs, from delusion bewildermteof memory, after the world.(37/3) Now the conversation proceeds on
forgetfulness of memory the loss of spiritualvhat is superior to which and thus how to control
intelligence and losing spiritual intelligence onemind. Thus knowing the individual consciousness to
perishes (62,63/2). Whichever among the variousbe superior to the intelligence, Krishna continu®s
senses the wandering mind becomes engrossed in thraghty armed one, steady the mind by mafization
sense certainly leads astray his inggince like the and conquer this insatiable enemy in the form of lust.
wind snatches away boat on the wg#/2). Krishna (43/3).Now on his own Krishna starts explaining the
has advised to become equipoise and fight, whilgaths of action and knowledge as well as the wisdom
Arjun still is with conviction to not to fight, wrongly regarding the supreme knowledge. Lord Krishna said:
understands thigo become equipoised and become instructed the imperishable istice of uniting with
indifferent to battle and ask Parmatama unto the Sun God Surya, who taught it
unto his son Vaisvastu Manu, who related it unto his
Arjun said: O Krishna if spiritual intelligence is son King Iksvakyl1/4) This is the very same ancient
considered better by you then why fruitive activities Gcience of uniting with Parmatama and which the
Krishna are you engaging me in such horrendousupreme secrgtherefore it isbeing described by Me
activities? My spiritual intelligence is certainly unto you today because you are My devotee and
becoming confused by your words of conflictindgriend(3/4). But Arjun doubts this
conclusions; therefore, ascertaining one of them,
please reveal definitely that by which | may obtain thArjun said:Your birth is recentthesspo d 6 s b i
greatest benefi(1,2/3). previous; therefore you instructing in ancient times,
how am | to understand thig4/4)
Lord Krishna saidO sinless one, in this world two
kinds of faith were just previously declared by me; theord Krishna saidMany births of Mine and also of
science ofUniting with Parmatamaby the path of yours have passed O Arjun; | am knowledgeable of all
knowledgeg(Gyan Yoga) for the empiric philosophersof them; but you do not kno{/4), and continues to
and the science afniting with Parmatamay thepath  explain Krishna said:Bereft of desire, controlled in
of action(Karma Yoga) for the yogi843) You should mind and body, relinquishing all conceptions of
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proprietorship, that never incurs sinful reactiondear friend anyone who is engaged in virtuous acts
performing only actions to maintain bodynever comes to eW##0/6). Practice /studyever goes
sustenanc€21/4) O Arjun, just as a blazing fire turns waste Further he describes his own majestic
wood to ashes, similarly the fire of knowledge turns attanscendental opulencand says- Those who
reactions from fruitive activities to ashg87/4). endeavor for liberation from old age and death take
Therefore O Arjun, by the sword of transcendentahelter of Me; such persons learn the Ultimate Truth,
knowledge destroy these doubts of the self, born thie embodied self and the entire subject of actiod
ignorance, situated in the heart and taking shelter akaction @9/7)Those who know Me, the Ultimate
science of uniting with Parmena arise for the battle Personality as the governing principle, as the
(42/4). still Arjun has not come out of ficonfused underlying foundation of all the demigods and as
state of mind. unmitigated sustainer of the performance of all
sacrifices; they with their minds absorbed in Me can
Arjuna Said:O Krishna from renunciation of activities knowMe even at the moment of deé@b/7). Krishna
again you are also praising activities in the science dias used above words without explaining, therefore,
uniting with Parmatma to arise for the battle. Pleasérjun asks for clarification.
tell me definitely which one of the two is more
beneficial?(1/5) Arjun said: O Krishna, what is the ultimate tri2h
What is the embodied seMVhat is the frutive actich
Lord Krishna saidBoth renunciation of actions and What is thegoverning principle of the phenomenal
prescribed actions in the science of uniting witlexistence and what is the declared the underlying
Parmatma lead to the path of liberation; but of the twdoundation of all the demigo@d® Krishna who is the
prescribed actions in the science of uniting withord of sacrifice within the bodHow is it situated and
Parmatma is superior to renunciation ofuitive how can this be known at the moment of death by the
activities (2/5). And continues to explain importanceseltcontrolled 1,2/8). Krishna Answers all these a
of controlling the mindKrishna said:For the being little later.
that who has conquered the mind; it is the best of
friends; but for one those whose mind is uncontrolledrishna Said:Therefore constantly remember Me at
that very mind acts is the worsteariemieg6/6). all times and fight, offering your mind and spiritual
intelligence unto Me and certainly you shall attain Me
Arjuna said:O Krishna in this science of uniting with without doubi(7/8)
Parmatma by equality of vision as described by you; |
do not perceive a permanent situation due to flickeringrjun said:O Krishna, how shall | know the perfecting
nature. The flickering mind is certainly turbulent andscience of uniting with Parmatama; always mediating
obstinate; | thinkthat subduing the mind is moreon You in every way and in which various
difficult than the wind33, 34/6). manifestations are You to be contemplated by me.
Please elaborate the process of devotion to you by
Lord Krishna saidO mighty armed one, undoubtedlyperfecting the scige of uniting with Parmatama; also
the mind is fickle and difficult to master; but it can beof your majestidranscendental opulengsince there
controlled by diligent practice and detachment froms no satiation for me hearing this nec{@7,18/10).
sense enjoymef85/6). Now Arjun asls what if Arjun wishes to know way of devotion Bhakti Yoga and
practice etcis not taken to logical end. Krishnads power once aga

Arjun said: O Krishnd what is the fate of the Lord Krishna saidO Arjuna, | shall explain to you
unsuccessful transcendentalist engaged with faith mnly the divine personal majestic opulence which are
the science of uniting with Parmatma; but whose mingrominent since there is no end to My extensive
deviates failing to achieve perfeatiin the science of glory.(19/10). O Arjuna, | alone is the creator,
uniting with Parmatm#37/6). maintainer and destroyer of all creations, of
knowledge; | am spiritual knowledg@d arguments;
Lord Krishna said:O Arjund there never exist | am the logical conclusiof82/10) He continues to
destruction for one in this life nor in the next life; sincalescribe all, but at the end he questiolVhat is
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necessity there for yBuO Arjuna of such detailed have eded, but out of curiosity or doubt he continues
knowledge and so many exam@ldsam there to to sayand ask
support this entire universal manifagbn situated in
but a fraction of Myself42/10) In these conversations. Part |,it is observed that

Arjun, who 1is doubting
Arjuna said: By these supremely confidentialt eacher ds passion and peé
instructions regarding the wisdom of self, whichbewildered state of mindln second part, we will see
merciful unto me, was spoken by You; this illusion @&s to how curiosity and eagernesslgéarn more is
Mine has been dispelldd/11) Here Geeta should ignited in Arjun. It is of relevance to students.

Contd.. Part 2/2.

Author is M.Sc.( Physics) and a retired Banker. During his career he was also a faculy, at CBD
Staff College of Indian Bank, Mumbai. Post retirement he was associated with IFBI, a joint
venture of ICICI Bank and NIIT, for skill development of newly recruited bank officers, and

NI BM, Pune RBI 6s Apex College for Executive
E-mail: kaleprakash23@gmail.com Blog: Kale's point of View
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Education is not filling of a pail, but lighting of a fire.

- William Buttler Yates

¢ 00¢
Who cares what am | or | do, as long as | am not either useful or dreadful.
Can | take first step to befriend othdryy complementing my usefulness,

for the larger good

d 008

Strength and sense of judgement comes from wisdom and not mere knowledge

d 008
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|l f you can find a path with no obstac
- Frank A. Clark
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Inetellectualism is not about criticizing or advising without any responsibility of
implementation; it is about taking uporesponsibility of actions for the larger
good.
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The value of a college education is not the learning of many facts but the training of mind to
think.

- Albert Einstein
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Answers: Science Quiz - February 62020
Kumud Bala

1B) 2(D) 3D 4(C) [5(B) 6 (D) 7(A) 8 (A) 9(A) 10 B)
11B8) |12(A) [13@) |14C) |[150) |16(A) [17C) |18B) |19(A) |20(A)
21(B) | 22(A) | 23(D) |24 (D) | 25(D) - - - - :

0 000

ANSWER: CROSSWORD PUZZLE , February 62020

(Raman Effect )
Prof. S.B. Dhar
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Compunication (Computer with Communication capability i.e. internet) has forged the worlc

which is otherwiséragmented into narrow boundaries, into a global village. All that we need

to do is to connect the most deprived persons through strings of education. Compunicatio
provides the much needed solution in the form of Virtual Class Rooms.

T 00t

Nothing is moremportant than education,
because nowhere are our stakes higher;
our future depends on the quality of education of our children today.
- Arnold Schwarzenegger
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The Piglet and The Fox
Natchya Tiwari

Once upon a time, there lived abecause | prably don't have the wisdom to fight with you
mother pig and piglets. Motherbut please don't take my magic medicine bag because my
Pig has always taught piglets tomom made this magic medicine hardly and | have to take this
take a bag of ground pepper withmagic bag to the eagle. Anyone who applies this medicine
them if they have tdeave the will have sharp eyes and be able toeesrything even in the
house without the mother pig anddistance."

the sister pig. When the fox heard so, he asked the piglet that he wanted t

One day, the piglet was drinkingsee the magic medicine. The piglet got a chance. She tool
water in a stream. Coincidently,out the bag and gave it to the old fox. The old fox quickly
an old fox appeared. The pigletapplied the medicine in his eyes. Sudgiehk started crying
felt cowed but she controlled hervery loudly with pains and the piglet ran away from there.

conscmuspess and asked the fox, "What are you doing hﬁroeral of the story:
uncle bx?

e should know to control our consciousness in every
& ation.
The piglet felt more scared but she still controlled he\z/ye shouldnot trust anybody
consciousness and said, "If you want to eat me, then eat\Me should think logically.

The fox smiled and said, "I coincidently came here and sm
you. You smelt really good. Your meat must be so sweet!'

Authoris a student of CRM School in Chiangrai (Thailand). She studies in Grade 8. Her hobbies are swimming, playing
basketball, badminton & bicycling. She loves reading books. She is fond of writing short stories. She
believes thabne should always live by the rules because staying with the rules generates discipline.
Discipline is very necessary for the students.

o 005

| will teach | will teach

you concept You how to

of physics | get90+in
ey— & Physics '
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TIME MANAGEMENT
Bala Ramyasri

Do you know why there is a difference between a toppHow to Manage Time? A person should eliminate
and an average? That difference is proper timunneessary activities from their daily schedule. On
management. A topper student schedules his time. While weekends you should do it. Especially should socialize on
average student does not do thdée should also know time weekends. Also, include traveling time in schedule. This
nevercomes back. Thus a student should take out time fensures accuracy. Most Noteworthy, make a time table on
personal development too.Since personal developmentpaper. In which you should write yodaily activities. This
important for their growtiiime Managementthe will create discipline in your life. Moreover, you should
process of planning and exercising conscious control complete the task daily. However, there will be some
of time spent on specific activities, especially increase changes in the schedule with time. Finally, your schedule
effectiveness, efficiency, and productivitlime needs to be practical. You cannot make a schedule unles:
management for students has become a crucial neyou krow your daily timings. Each persons' schedule is
Education has become vast. Therefore proper schedulincunique if you copy you won't progress in life.

time is important

" Life and Timeare the world's best teacherkife teaches us to make good uséime, and time teaches the value of
life." 7 A.P.J. Abdul Kalam

Author is a student of Class Xlth at Ramakrishna Mission High School, Sithanagram, Vijaywac
A.P. Sheis aparticipant in IOMSs at the scho&-mail ID: rkmvschool@gmail.com
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Mannan, the autor, is
student of class 3 at Birl
Niketan, Delhi
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LET6 S DO SOME PROBLEMS | N-XMATHE MA
Prof. SB Dhar

This article contains some of the questions that were asked in the recent examination JEE MAIN 2020 "hé&tand7
9" of January. JEE MAIN is organized by NTA (The National Testing Agency). It is a computer based examination.

On the basis of the result of this examination, the aspirants become eligible for sitting in the JEE ADVANCED for
Admission in 23 IITs (Kharamur, Bombay, Kanpur, Madras, Delhi, Guwahati, Roorkee, Bhubneswar, Hyderabad, Jodhp
Patna, Ropar, Indore, Gandhinagar, Mandi, Varanasi, Palakkad, Tirupati, Dhanbad, Bhilai, Goa, Jammu, and Dharwze

The minute observation of the Questions asked in @8 fleveals that the questions are from the whole syllabus (i.e
Algebra, Calculus, Coordinate Geometry alithensions and-8imensions, Trigonometry, Statistics and Reasoning). One
who aspires to get good percentile must prepare the FULL syllabus daddtesselective study.

QUESTIONS with Hints

1. If the system of linear equations 3. 1f g(x)=+x-1 and(gof)(x)=4x-10x+5,then'Q - is
2x+2ay+az=0,
2x+3by+bz=0, (a)- (b)—
2x+4cy+cz=Q (c)— (d)-
wherea, b, d R are norzero and distinct; has a non
zero solution, then Hint:
(@)a, b, care in AP "QQw MMw Qo p
(b)-h-h- are in AP
L 0] 0] v
(c)a+b+c=0 QQ; T T pn? ) T
(d) 4 b ,care in GP
Hint: 0] .. L v
. Q Q- Q — Q- p —
¢ CW W T T T T
For nontrivial solution ¢ o® & T 0 0
C TW ® Q T Q- p T
Y ab + bc=2ac
v p
Y a, b, carein HP or-h-h are in AP. Q T Q? T I
HenceOption (b) is the correct answer. T
Q- - L
T Gq
2. The greatest positive integer k, for whicl{+Dis a "0 - -
factor of the sum 44>+ 49"%% ¢ + 4+@9+1, is . .
()32 ()63 Henceoption (c) is the correct answer
(c)65 (d)60
Hint: 4. Let a be a root of equatioxft+x+1=0 and thematrix
' p P P
Tw p TW PpTW P A== p | | .Thenthe matrix A is
p I |
A Ty . (a) A° (b) A2
Use Binomial Theorem to expand and find that it is the
product of 63 and some positive integers. (©)1s (d)A
Thusoption (b) is the correct answer Hint:
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) p P P P P P p m M (c)32 (d)33

A=e 1 p 1] -nne Hint:

., p 1 g ] 1 mp T Let.

Y A=l or A=A x A3=A3

Hencecorrect answer is option (a)

5. 1f'YQ—
ona

phwherez=x+iy, then the point (x,y) lies

(a) straight line whose slopeis
(b) straight line whose slopeis
(c) circle whose diameter iVﬁL_-

(d) circle whose centre is at—h—

Hint:
a o Q0
a p ®w p Qo
Cd Qc¢cw Qw 17
w p "Q(b3c(b cw pQ
Cw Cw PQcCcw cw pQ
a W w W W
Y 'Q— p S S P ,C P
ca Q qa cw p

Or 2X+2y*+2x+3y+1=0

Itis a circle with centre— h—

Hencethe correct answer is option (c).

6. Total number of @ligit numbers in which only and all
the five digits 1,3,5,7 and 9 appeatr, is

(a)5° (b) - @A
(c) 6! (d)- oA
Hint:
1,3,5,7,9

For dgits to repeat we havi€, Choices
. .. A
Six digits can be arranged Hways

A
Hence total such numbers arAe'f U

Thecorrect answer is option (d)

7. If the sum of theoefficients of all even powers of x in
the product (L+x+% € +2R(1-x+x>x>+ € +2Y is 61,
thennis

(2)30 (b)31

28

10.1f

(L+x+HC+ € +2Q(L-x+X>-x3+ € +2Q = prax+ax’+ € .
On putting x=1,

1(2n+l)=a+ata+ € . & . (i)

On putting x=1,

(2n+l)l=g-yta-€ . ppae . (i i)

From (i)+(ii),

An+2=2(@+a+ €. ) =2 x 61=122
Y n=30

Henceoption (a) is the correct answer

8.In a workshop there are five machines and the

probability of any one of them to be out of service on a
day is-. If the probability that at most two machines

will be out of service on the same dayis "(hthen k is

(@)— (b)— (©)— (d)rt

Hint:
The required probability

= Probability (No machine has fault)
+ Probability(One machine has fault)
+ Probability(Two machines have fault)

:5C0 - +5C1 - - +5C2— - = - 33—
Or k=—
Hencethe correct answer is option (c)

9. Leta andb be the roots of the equatiox-x-1=0. If

k=(a )*+(b)%, k¢ 1, then which of the following
statements is not true?

(@) ps=p2-ps (D) prt+potpstPstps=26
(C) ps=ps-pa (d)ps=11

Hint:

a’=5a+ 3 e (i)

b%=5b+3 ..(ii)

On adding (i) and (ii)
ps=5(@+b)+6=5(1)+6=11
Similarly,

p2:3’ p3:4

Henceoption (d)is correct answer

h— ric his a real number, then an
argument of (sig + icoq) is

@ oG- ()0 OE-


http://www.gyanvigyansarita.in/

Page29 of 53 Monthly e-Bulletin GgyanVigyanSarita:o & 0 dMarch 01, 2020 (54" Issue) http://www.gyanvigyansarita.in/

©° oOE-(d) oOE- O @ &

Hint: or, vk BT T

, . 3r2@Ed GEb md T

a

® Or,

Since z is a purely real and hence a8 B ed -/
3cogy+4sig=0ortam= - Also,

arg( "Q& Q0 £gi)=p+0 O & — p 2o & a @ ® & @0

® 3 & *F3

Henceoption (d) is the correct answer

OO — p oGE -

Thecorrect answer is option (c)

11. If the sum of the first 40 terms of the series 14.1f | q | N —H then—
3+4+8+9+13+14+18+19+¢&. . i%t|(1—(|)32)m’ then m i s
(2)25 (6)20
(c)10 (d)5 ()4 (b)- (c)— (d)-4

Hint: Hint:

Group the series in pairs rRewrittetwos (1,2), (3,40, (5,6),
on to get

S=7+17+27+37+47 +¢é(108)Q) o Zomée[ms =

NGO E O IDE T QM

Hence m=20 =p WEE p QOEO|
Option(b) is the correct answer And

— QEi QO—Od —is4
12.Let A, B, C and D be four neempty sets. The Hena the correct answer is option (a)

contrapositive statement of

i 1ifBaddB D,thenAICoO i s

- R . 15.Lety=f(x) is the solution of the differential equation
(@)If A EC,then Al BandB D

A A ) Q — p Q suchthay(0)=0, theny(1)is
(b)IFAEC,then/A BandB D (a)2e (b)1+log:2
(c)If Al C,then B A or DE B (c)loge2 (d)2+log:2
(d)If AEC,then £ BorBED Hint:
Hint: LetQ ©
Let P=AE B, Q=BE C, R=CE A Differentiati’ng bot‘h sides wrt x
Contrapositive of (BQ)- R s Q— —Y— 0 Q
~R- ~(P@Q)=~R- ~(P)U~(Q) Use LDE method to solve using Integrating factor.
Henceoption (d) is the correct answer IF=Q _lQ . ' L
And the solutoni® Q Q&) Qw w O
Or
13.Let €3, @a be three unit vectors such tdat 3+ S—Edny—o g;)veé)C—l
® ®.If/ B Bp edand® &® & & ThereforeQ © p

@ @ & then the ordered paif i@ is . L
orQ W PAYWw w GaEW p

@) -Fobd & (b) —Fod &

o ) andop p Ga€&dQ
(€) -0’ @ (d) —fveo @ Thecorrect answer is option (b)
Hint:

29
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16. If f(a+b+Xx)=f(x) for all X, where a and b are fixed @36 (b)37 (cB8 (d)-36
positive real numbers, ther—, © Qw Qw Hint:
p 'Qais equal to Assumes 7 &

Rewrite the expression as,
(a), Qw pQQw
‘IOE—I—' - :‘IOE—l—" o

(b) . Qw pQw —
Henceoption (a) is the correct answer

(c) . "QwQw

(d, "QwQw 19. Let S be the set of points where the function,
Hint: f(x)=¢ s oshoN Yis not differentiable. Then
Letl=—_ ®Qo Qo p Q& (i) Q0w s equal to

(a)6 (b)5 (ch (d)3
Replacex by a+b-x _
N ~ B Hint:

[=—., O W ® QW w ® QW w p Given that f(x) is not differentiable at x=1,3,5

B'QQw "Q°Qp "QQo "QQu  =1+1+1=3

w Qw _ :
. Henceoption (d) is the correct answer
l=— O 0 ® Qw p Qo Q@ . (i i)
Replace x by x+10n (i)+(ii) 20. If q; andg, be respectively the smallest and the largest
2= Qb p Qb Q6 values ofq in (0,20)-(p) which~ satisfy the equation,
2cofq - — + 4 = 0, then, @é 6—Q—is equal to

= Qw pQw_ "QwQw (a)y- b)- -

= QO O ® pRAL, QYO Q® (©)— (d)-

=, Qo Qo Hint:
Put x=t+1 to get the desired result. Simplify the given expression as
Option (b) is the correct answer. (2sing-1)(simg-2) =0

Y sing, 0, sirg, 2, sirg=1/2
17. Let the functiori: [-7,0] - Rbe continuous on7,0] Y q=p/6, 5/6
and differentiable on-{,0). '

AR o S N
If f(-7) =-3andf 6 ¢ X for all ¥ (-7,0), then for all And, we 0= .0 we 60—

such functions ff(-1)+f(0) lies in the interval: v p;ﬂ' 0 -=p/3
(@)[-6, 20] (b) (-=, 20]
Henceoption (d) is the correct answer

(€) (=, 11] (d)[-3, 11]
Hint: _ _ ]
Use LMVT for [7-1] 21. The area (in sq. units) of the region

g or {(xy) I R?:4x°Cyt8x+12}is

Similarly for interval [7,0] LMVT will give (€)— (dy—

f(0) ¢ 11Y f(0)+f(-1) ¢20

. . Hint:
Option (b) is the correct answer

Draw the sketch as below to ascertain the limits.

181 E+—=——isequalto
(0]
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On solving the equations

4x?=y and y=8x+12, x=1 and 3

The required area
A= Uw p¢ ® Qor128/3
Hencecorrect answer is option (c).

22. Lety=y(x) bea function of x satisfying

Wp ® QO ®p @ wherekisa constantand
W - -. then— at x=is equal to
w n
(@)— (b)-—
-
(©) 5= (d)- —
Hint:
Givenw -hdo — YoOw -

On differentiating both sides w r { x

(A'B—f;_ o P8P ® —Gme

b & Yyol

Yo p w — —

Option (b) is the correct answer

23. Letf(x) be a polynomial of degree 5 such that’xE
are its critical points. If. Ek — 1 then which
one of the following is not true?

(a)x=1is a point of minima and x% is a point of
maxima off

(b) f(1)-4f(-1)=4

(c) x=1is a point of maxima and xEis a point of
minima off

(d) fis an odd function
Hint:
Let f(x)=ax>+bx*+cx® io Elk
Y 2+c=4
Y c=2
f 0 ( x H4bB+&xk=x*(5axX+4bx+6)
Y 6 (Y 5azdd+6=0
and
f aly=0
Y 5a4b+6=0

31
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"Qw

On solving b=0 and a8&/5
) ) Minima at x=1

-0 QW
and maxima at x=1
Option (@) is the correct answe

24.1f y=mx+4is a tangent to both the parabolgs4x
andx’=2by, then b is equal to
(a)-64 (b)-32 (c)L28

Hint:
Generakquation of a tangent td34ax is given by

(d)128

W aw —
Compare the two equations

adw — and y=mx+4

Y &

Y ® -o T isalso atangentto parabofaE2by

Hence it will cut the curve at one point only.ibe-128
Option (c) is the correct answer.

25.Let P be a plangassing through the points (2,1,0),
(4,1,1) and (5,0,1) and R be any point (2,1,6). Then the
image of R in the plane P is
(2)(6,5:2) (b)(4,3,2)

(d)(3,4;2)

(©)(6,5,2)

Hint:
Equation of plane is

Y (X!y!3:(6!51_2)
Option (@) is the correct answer

26.1f the distance between the foci of an ellipse is 6 and
the distance between its directrices is 12, then the length
of its latus rectum is

(a)Vio (b) oVig (€)= (d)cVo
Hint:

2ae=6 and 2a/e= 12 &£=18
We know that P=a-a2€?=18-9=9.

Hence LR=2Ha=3p
The correct option is (b)

27. Let A(1,0), B(6,2) and C(3/2,6) be the vertices of a
triangle ABC. If P is a point inside the triangle ABC
such that the triangles APC, APB, and BPC have equal
areas, then the length of the line segment PQ, where Q is
the point €7/6,- 1/3) is

@2 (b3

(ch (d)5
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Hint: (a)0.02(b) 0.10 (cp.01 (d)0.20
P will be centroid of ABC -
St Hint:
YPQ= — - P(exactly Oney -
Option (d) is the correct answer YOO 06 ¢Ohom -

28.The locus of the migoint of the perpendiculars drawn 0 6C6 -

from points on the linex=2y to the line x=y is PRI .

(2)3%2y=0 (b)3x-3y=0 Y004

(c)5x-7y=0 (d)7%-5y=0 Option (b) is the correct answer
Hint:
Let P be (h,k), a point on x=2y bea(2), and a point on e -
y=x be p,b) 30. If — - and = then tan@+2b)
Slope of PQ=— pY| —é (i) is
Also, 2h=2a+b and 2k=a+bY a=2h2 k & (i i ) @-2  (b)2 1 (@1
From (i) and (ii) Ij|_|nt.
(h+k)=3.2 (hk)=6(h-k) E_ - -and
Y 5h7k=0 e
Y 5x-7y=0 S
Option (c) is the correct answer Y 0 ®¢ | -andi Q¢ Tm__

29. Let A and B be two events such that the probability th@ise formulad A|T ¢
exactly one of them occurs is 2/5 and the probability that
A or B occurs is Y2, then the probability of both of themThe correct option is (d)
occur together is

The author, 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 sharal 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

d 009

Problems are meant teelsolved; every solutiospen doorway tmew problems.
This isan endlesgourney todiscovery of nature.
We are, what we are, because of rigorous efforts of countless persons.

d 009

| don't think anybody anywhere can talk about the future...
withouttalking about education.
Whoever controls the education of our children controls our future.

- Wilma Mankiller
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Modern cynics and skeptics... see no harm in paying those
to whom they entrust the minds of their children
a smaller wage than is paid to thosevthom
they entrust the care of their plumbing.
- John F. Kennedy

o 005

GROWING WITH CONCEPTS

Concepts of an expert are not like a static foundation of a hstrecture; rather it is like blood
flowing in a vibrant mind.

Growing into an expert, is a process during which each one must have used best of the b
available on subject and received guidance of best of the teachers. Authors might have
limitations to take every concept thread bare from first principle and so also must be t
constraint of teacher while mentoring a class with a diversity of inquisitiveness and focus. A
result, there are instances when on a certain concept a discomfort remagngnijiremedy is

to live with the conceptual problem and continue to visualize it thread bare till it goes to bottc
of heart and that is amgenious illustration

In this column an effort is being made to take one topic on Mathematics, Physics angt@hem
in each eBulletin 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 includ:
in the column.

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

This eBulletin covesi 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. Tl
books provide a large number of solved examples, problems and objective questions, nece
to make the concepts intuitive, a journey of educational enlightenment

Looking forward, these articles are being integrated dte nt o r s 6Aftédv aompledidn of
series of such articles on Physics it is contemplated to come up representative problems 1
contemporary text books and Question papers from various competitive examinationsand a g
to theirsolutions in a structured manner, as a dynamic exercise to catalyse the conceptual tho
process.

d 009
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CROSSWORD PUZZLE March6 2 0:2VATER CONSERVATION
Prof. SB Dhar

1
2
3 4
5 6
7
8
9
10
11
12

ACROSS DOWN

5 WWD Theme of 2019 1A1 1 pl ants and animals need
7 WWD focuses on univ 2fWat eoumas righto was told by
9Wat er i s a human ¢é. . 3 Aquductis used for

10Cl i mat e change incred4Water conservation may be dc¢

12 Water conservation manages natural resour 6 WWD 2020 Theme
of
8 WWD is celebrated in the month of

d 009

Answer to this Crossword Puzzle shall be provided inext issue of thise-Bulletin

d 006

Problems are meant to be solved; every solubipen doorway tmew
problems. This ian endlesgourney todiscovery of nature.

We are, what we are, because of rigorous efforts of countless persons.

d 0048
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Wave and Motion  : Light Waves - Selected Problems

Vision is the next to sense of touch and sound that one experiences after birth. Vision is all about wave optics while
actual object is different in coloushape and size. Analysis of visual effects is completely a wave phenomenon. Light
waves are characteristically different from sound waves and vibrations in strings. Basic differences are both quantitative
in terms of velocity, wavelength and frequency reetdire. Sound waves and those in string or air are mechanical while
light is electromagnetic wave. Since light is a wave its qualitative treatment in reflection, refraction, and interference is
similar to that of sound waves. In diffraction quantitativiledlence becomes significant. But, in case of polarization is
characteristic to light waves which does not exist in light sound waves.

These concepts howsoever well they may have been understood remain a burden on memory unlessattiegdare p
in solving problem In the processonceptdecomantuitive so much sthat one would find it easy to visualize howythe
apply real life physical experienceshis also helps to sharpen observation followed by enhancement in analytical
capability, a prerequisitefor creativity and innovation of a person.

Science is a subject not to learn but a matter of realizatiomdia, growing digital, provides optimism to every satito
through experiments and its visualization in surrounddawg,  be able to have an access to virtual laboratory, where without
our target studens are not equipped either to conduct any physical laboratory, involving consumption of equipment
experiment oan environmenwhich facilitatesvisualization  and material It provides an opportunityo carry outvirtual

of sciencen play around himThis is where simulation is a experiments in an -environment In this environment
technique to viedate concepts and studsffect of variation in  excdlent smulationvideos available on the web either free or
parameters related to the conceptlucations creates an on price Problem mostly encountered by students is in
opportunity of learning atcepts without drainage of time and sequencing and scaling of concepts and selection of an
efforts in reinventing the wheel. appropriate video out of a bigst of search resultsThis

Solving typical problemwith gradualincrease ircomplexity ~ S€verely distracting3ut, menors are best person to use these
helps to build power of visualization of concepiithout videos to quulate and upgrade thelrlll_ustratlons. Yet it does
l osing confidence in one o shotilgquijimpprianceofprobled polyind: pr o b1 e ms
requires reasonable proficiency in language to understanbh light of this Question Bankdncluding problemsfrom
problem, in first go. Next comes/olving solutionor answer  various sources and they are being supported with iltisisa
based on concepts learAt this stage simpler calculations are is being createdThesellustrationsare not just solutions but
beingskipped in elaboration, with a hope that reader would bean attempt to bring home use of basics involved in solving
able to decipher intermediate steps. problems. In an effort to compile problem there some good

Competitive examinations argfoblems encountered neal text books including those authored by Prof. H.C. Verma and

life are never straight application of formula. They demand® t€am © authors Robert Resnick, David Halliday and
integration interdisciplinary knowledg¥et ability to solve ~ Kenneth S. Krane and many mo&ame objective questions
such typical problems that one is groomed, enhances from (_jlfferent examinations have also been includdesé
competence to handle unknown problems speectiyectly ~ duestions are graded and authors have attempted to
and with a greater degree of clarity and confidence, anincorporate all concepts covered in the hodkwus it

essential attribute of thought process needed for success fffcessitates a student to read each chapter carefully befor:
life. taking up questions.

Ment or s6 Manual is one of t hgomgstydentayfigdilustrfionstq be a bitdgngthy and; g
Sarita through which efforts are being made to reach out 8Welling into basics more thaheir need However, if they
remote teachers through our experience of mentorin&Vant to use this resource they are recpebavepatience.
unprivileged children who aremore close to ground. Few question with their illustrations are drawn fré&art3,
Moreover, they ardisconnected fnm us by virtue of multiple  Setl, onLight waves The complete set a0 questionsas
barriers. @spite, itect interactiorhas been possibtarough  uploaded as a free wabsource.

Interactive Online Mentoring Sessions (IOMS) a workingrys injtiative of a small group of passionate persons is aimed
model of connecting unprivileged children in a selfless

X X X . X X at to mentor unprivileged childreandis driven with a sense
manner. This experience is being disseminated tet®ers o personal  Social Responsibility (PSR)in a non

spread out by writing of ¢ hhhhb&idnd, ndrbmuRefative, Rdelmmer8idf 4nd fon Me

Manual. Wave Optics, in the manual has been placed aft€fyjitical manner You ae welcome to add value to this

Simple Harmonic Motiorand Sound considering interrelation jnitiative by way of suggestion, advising correction or new

of concepts type of questionsor any other form that suits tgour
competence and convenience.
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SelectedProblems

Q-01

When light is refracted into a deer medium
(a) Its wavelength and frequency both increase
(b) Its wavelength increases but frequency remains unchanged
(c) Its wavelength decreases but frequency remains unchanged
(d) Its wavelength and frequency both decrease

1-01

Light is energy an@nergy contained in a wave packet is exprsse@byQ ¢ ( lere QK8 P
constant and is frequency expressed in Herfss per the Principle of Conservation of Energy (PCE
the refracted ray and incident ray is same as there is no lossrgf/én the phenomenoRurther,& _’
€ (2) Here,_ is wavelength. Accordingly each of the given option is vbeing exaniined
(a) If both wavelength and frequency increase, teeargy of the wave should also change wh
contradics PCE which is not podsilin refraction.Thus option (@) is incorrect
(b) During refraction when light travels from lighter to denser medium speed decreases.
statement of frequency as constant conforms to (1) but contradicts (2) as per decrease
duruing refraction eXpined in this part, which is not possifdlaus option (b) is also incorrect.
(c) As per (1) frequency is constant and is a part of statement is correct. Further since speed {
and hence as per (2) wavelength would decrease is another part of thersfateaiso correci
Thus both the parts of th statement are correchande option (c) is correct.
(d) Second part of the statement contracdicts (1) and hence it is incorrect. Thus statement is
it is so in reach of ach of the part, which is notkence option (d) is incorrect
Thus correct answer is option (c).

Q-02

The wavelengths of a light wave travelling in vacuum are givek byd & . The angle made by th
direction of propagation of light with the-axis is

@mn ®tuv Qo (AT O

1-02

Equation of alineinspaceds® a w ¢ a né. (1) Her e, dida &d|tOi o AlTOand
¢ Alr®é ( 2) wihfeand are angles made by the line with respect taxi§, Y-axis and Zaxis
suchthaB1 O AT O AT O pé(3). These direction ratio
the respective directions; in the instant c:;
thata « n pé. (4)n and

The problem states that & & c® ( 5Qn.comparing (1) and (5) we hatte Q& Q¢  "Qand
BB (6) .
Combining (2), (4) and (6) we hav@ Q Q pt Q o= AndA T O =t | Al Of'

This values matches with part (tHence answer is part (d).
N.B.: This question requires concept of Thigenensional coordinate geometry.

QO03|1'f the source of Ilight used in a Youngds do
(a) The fringes will become brighter
(b) Consecutive fringes witome closer
(c) The fringe intensity of maxima will increase
(d) The central bright fringe will become dark fringe
1-03

I n Youngob6s double slit exXxperéi(hgnt Warvied geen gwih

¢ ¢ mm and that of violet light o Y mm.With thisinformation analyzing each option separaiely
Option (a): Intensity of light® 0 , but in the problem there is no information on amplitude of the
clours. Hence, proposition in this part cannot letained.
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Option (b): It is seen from (1) that ® _ since separation between the ditsnd distance of screen fro
the slitsD remain unchanged. Therefore, in violet colour, which has shorter wavelg
fringe width will reduce. In other words fringesll come closethence answer is option (b)

Option (c): Based on analysis no inference can be drawn on intensity.

Option (d): Proposition in thispart is alo an inference on intesity of central fringe, which canr
ascertained as per discussions in part (a).

Hence answer is option (b).

Q-04

The wavelength of sodium light in air is 589 nm.
(a) Find the its frequency in air.
(b) Find its wavelength in war (refractive index = 1.33)
(c) Find its frequency in water
(d) Find its speed in water

1-05

Speed of light in air for all wavelengths 8 o pmm/s. Andw _ '+ ° -é( lhere_is

wavelength and is frequencyWavelengths visible to human eye areinrage X mtmm and_
T 1t mm. Thus solution of each part is as urider

Part (a): Frequency of light in airis - ——— 8 Hz is the answerof part (a).
Part (b): Refractive inéx of a medium —+t & -, here® isspeedf light in the medium unde
consideration. It is given that for water p& ocWavelength in water is —t _ —.

Since frequency of light wave does not change with change of mediuntearog.
3 . It reduces t@43 nm is the answer of part (b).
Part (c): Since frequency of light wave does not change with change of medium and hence it woulg
same as in part (a) i.e8 Hz is the answerof part (c).
Part (d): Speed of light in water as discussed in part (b) i® - and with the given data it 5

= ¢®& v Lp TIM/S, sayg& L L p Ttm/s. is the answer of part (d).

Thus partwise answers arda) 8 Hz (b)443nm (c)8 Hz (d) 8
m/s.
N.B.: Rounding in part (d) is based on principles of SDs

Q-06

A narrow slit S transmitting light of wavelengths placed at a distanct
d above a large plane mirror as shown in figure. The light conr
directly from the slit and that coming after reflection interfere at a sci
E placed Bfromghedit st ance S

(a) What will be the intensity at a point just above the mirror, i: \ .

aboveO? v . o
(b) At what distance from O does the first maximum occur? /L - 4
,‘ >
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1-06

Point of interference P caused by two incident waves, one after reflection at
A and other direct from the source is shown in the figure. Reflection
phenomenon causes a change of phase bgglae“a This consideration is
important in solving the problem. Each part is taken below separately.

Part (a): Determination of intensity on the screen at a point just above O
would require
consideration of
reflection of wave
incident on a point A verglose to Q as shown in thg
figure. It is seen that & !° 3 Qhe path length of thq
composite ray SA and AP tends to be SP. But, du
reflection a phase differencé has crept in. Thuj

interference of the direct ray @OOET 6 - and the

reflectedray i  OOEBT 0 - to OOET o
- . Accordingly, on superimposition if the two rays we get
i i i ©OOETOo - GOETO -1+ » is
the answerof part (a),
Part (b): Determination of the occurrence of first bright fringe on the
screen requires a path differette _. This can be simulated
by extending reflected ray coming from
equi valent t o aexpéimem gherr sedaration between the two sourc
Q ¢Burther, the requirement of phase differenc®.s ¢ . Since reflection has causec
phase differencéo “. Another phase difference &b caused during propagation of ra
optical pah should meet the requiremeit G % %ot %o G Yot %o G"
“ “.In the experimen©] c¢Qand henc&~ -+ @ —& (1) Fu#fet h*ethre
corresponding path differend € ( 2 ) .
Combining (1) and (2) we have - —1t « Lﬂis the answer of part (b).

Thus answers are (a) Zero (b§—£

N.B.: This problem is an excellent blending of phenomenon of reflection phenomenon, interferel
its applicatoninfoungoés double slit experiment
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Two coherentpoint sources Sand S vibrating inphase emit light of wavelength. The separatior
between the sources ig,ZConsider a line passing througha®d perpendicular to line joiningS. What
is the smallest distance from 8here minimum intensity occsf?

1-07

Let distance of point P from source®w and of the point from source Be
x. Difference in path length 8@ ® @ Wavelength of light waves from
two sources isa while distance between the two sources (s ¢_.

Geometrically o () ¢_ thereforeYo C_ 2 (1). For
minimum intensity at P it requires thédo ¢&¢ p -é ( 2) ,&éNher e

Equating (1) and (2) we have® ¢_ @ C& p -+ ©  C_ W ¢ p- .1t

leads tow  ¢_ W ¢ p — ¢ W C p-t ¢ pw_ T — _. It

further resolves tco ——— _. For smallestopossible search startswithk 0, 1, 2¢é and
T n=0,bw ——_ —_, possible

1 n=1,0 ——_ —_, possible



http://gyanvigyansarita.in/

