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Swadesh Mantra - T 3Tgdled.

O India! With this mere echoing of others, with this base
imitation

of others, with this dependence on others, this slavish
weakness,

this vile detestable cruelty -- wouldst thou, with these
provisions

only, scale the highest pinnacle of civilisation and
greatness?

Wouldst thou attain, by means of thy disgraceful cowardice,
that

freedom deserved only by the brave and the heroic?

O India! Forget not that the ideal of thy womanhood is Sita,
Savitri, Damayanti;

forget not that the God thou worshippest is the great
Ascetic of ascetics, the all- renouncing Shankara, the Lord
of Uma;

forget not that thy marriage, thy wealth, thy life

are not for sense-pleasure, are not for thy individual
personal happiness;

forget not that thou art born as a sacrifice to the Mother's
altar;

forget not that thy social order is but the reflex of the
Infinite

Universal Motherhood,;

forget not that the lower classes, the ignorant, the poor, the
illiterate, the cobbler, the sweeper, are thy flesh and blood,
thy brothers.

Thou brave one, be bold, take courage, be proud that thou
art an Indian, and proudly proclaim, " I am an Indian,
every Indian is mybrother. " Say, " The ignorant Indian,
the poor and destitute Indian, the Brahmin Indian, the
Pariah Indian, is my brother. "

Thou, too, clad with but a rag round thy loins proudly
proclaim at the top of thy voice: " The Indian is my brother,
the Indian is my life, India's gods and goddesses are my
God. India's society is the cradle of my infancy, the
pleasure-garden of my youth, the sacred

heaven, the Varanasi of my old age. "

Say, brother; " The soil of India is my highest heaven, the
good of India is my good, " and repeat and pray day and
night, " O Lord of Gauri, O Thou Mother of the Universe,
vouchsafe manliness unto me!

O Mother of Strength, take away my weakness, take away
my
unmanliness, and make me a Man! "

Swami Vivekananda
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im at the PBest, but...

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

Equipments at Learning

Center
Equipments at Mentoring 1.Desk-/Lap-top
Center v . T 2. WebCam
1.Desk-Lap-top % 3. A Mixer-cum-amplifier with
2. WebCam : cloud based with as oW 98 Speae:
3. Headset with Microphone and Wireless Microphone
4. Digital Pen 5. Overhead Projector.
AND 6. UPS { For Continuous Pewer Supply

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

AND
Broadband-Internet Connection:

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

Important Links
1. Good Internet

Connectivity (Wired

Broadband Lea ning promotion and facilitation on

Connection) Centre - 3 Zero-Fund-Zero-Asset
2. Subject-wise Learning— - ot (ZFZA) basis
Coordinator for Shtre™ 2 - " e 3. More details on

Technological and

Each Session to : ;
Operational - please write

Bridge Learning on btk
Gaps between www.gvanvigyansarita.i
Mentor & Students n/con

. Staxt, without looéln.g time, with whatever s available.
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Infrastructural requirement for Centers in Interactive Online Mentoring Sessions (I0MS)

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

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

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

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

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

The same is true for any other mentor joining IOMS

Specification: These were practiced independently, based on ground level operating experience and need of optimizing the cost on
the initiative. This is essential to utilize financial resources, considered scarce, for benefitting more number of students at more
number of centers and mentoring centers.

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

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

Projector: Portronics LED Projector Beam 100”, 100 Lumen, 130” Screen size, 800x480px resolution

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

Cloud Platform: A-VIEW (Amrita Virtual E-Learning World) developed by Amrita University in association with IIT Bombay, an MHRD,
GOl sponsored project.. Problems with Whiteboard functionality of A-VIEW are being circumvented with OneNote app of MS Office
for IOMS. This has many features of minimizing bandwidth requirements.

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

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

Furniture and Lighting: At Learning Center, as deemed fit by local administration of Learning Center, not included in above cost
estimates.
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AR fafaeramait 1 ger &1 IeT fee-eet JehR T Jersq,
T 3R @eT-HesT YaIToid 81 T§ T H T gl & oIl hr
T §, I g we T Ig RAfduar oRa § I@ oRa &
HIEHcIeh TgHTel 8, 3R TET TGT o ST T GAGTA T HROT B |
Toraelr 3178 fRestar Jgr Sradt §, 3= &1 31U 7aarae off
Teh @l & g A AT g1

gAY fafaerar & v el gaem O @1 T T3t Fr 31ferar
W@ |3l Ueh @l @ o5 @ AR SoAar [Owdr Wl fageh
3TTShIAT3IT o SHHT BIIET 36T 3R g U AT el o fordr
3T | §AR TSI of SHY HIg Tdh A6l (o dT| TIATT
ST T STTE AT3AT o1 of T & | FIH FHA, Slolall JTAh-SoTehl
€AY qIFT 7 AT ¢ | FAT STeld g, FAT dleld &, Thdeh ol Steld
€, 3T Selel A fohreht trieT 81T &, ToherehT alehalTel 81l &, 3eTeh
oTAT S F R 7§, 31Uar U Y S AT §, 3TN SAHT IS
T ST A1 Il & | SafTet 31 T aTor SAely §-2 &70T S F |l
dR-AR T & &, IR AT AR, Sofehl T foersar sh =g &1

&H ARG Al $r RfSTT a9 a |}, 9 doh gHa U, 4,
3TETIT-3769T TG g3 3 TGN 3ShTcT3it o Ty Ueh e 57 T8 |
SIS o1 g fO, q@dl & g WX IS TR | gHe 39=i 31feadr
3¢ diq 21| are g, 951 ARBT F Al §, veh IR T &
TSTEY | Tell, 38 TaW 3R TR ST 37911 ShaaT-Aely & of 31|

3TTSTIEY §H F WG &t §-FATAT R S, ST 3T AT |
TSIcTeTT et 1 & fa0Y H T, &2 & 9 & I H 3
31Treh | 3R Teh gER T GRIETeN & SATeT RIS Bl

forell 8T TrseT. T wEETeT, 38 4, e, TEehia 3 favrad &
T AT, 38 3TN o Tolet dTel Aicfed A Bl ¢ | Sicfed a6 grdm
& S Shael ST & IR H A | ol A TUTY GRY ST 39T Jel
BR & Se; AT & ford Jgerer 7 fAshe & Hrefet ggaar
2, 3R ey 389 qodr ¢ o qrer are &ar Fepsh fonar s,
3H GHAY URH &I AE Fgell o STET Ueh ST, GEY STl & A1
YT 8-TE Yol THeh T $TRC T Siiclel bl HEST T &1 ST
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HATEh T

Tadd R 3R T Afed

¢ 3R g8 dX 9RE T BEAT 3N Agea HT &THAT F THA
ATHET Bl STl &, 3T STl el STl &, G ol AT =T ofelr
&, 3R SHH T 3W A9H F AT FE BN & - AR q&
ggdle, HideT aRFEATT & off qor & aR A Agerr o & 39
ST 1 T & IR H RIfad g 3R 3r9a o Shastere &
g AT

37T ITaARTehT g 63 QW aicfed i, SiT Gerah IR #H &, 3R &
ST T ITH SFAdT o SHded F GT FY S AT Pl STl ST
g AR TR TRAH TAT @I FAQIE |

Acd & 379N Aol § @A TR ST8T ofSTS o HHT SeTeh
AJcd YA aTell 39el Vil & AT Y { e AT @sT
TEarg, 3R 3T glaen Sar warg o aa arg-arg g |

Ser & AT G 3T e # TR e &1 e o
e BIaT &, 34T &1 Haeiel G20 Bl & | SHET fAehe AT Tsfolan
BT &, SHTET HeheI0 SToATeerT Selcll & | g@r o 3 &7 o7et
SITAT &, d6T 3T aAcjcd STell &1 GEN =i # el &2 &7 et
Ty QT ST §, T6T HoTT AAcfed P ghRAY arofy e g1 afe
Acd HoTeT, el 3N AT & oY B ST9T6 42T I B SITaTwah,
3T Fgerarell 3R SATFER TS T gIeh &1 Adca foic=ir a2 &
g AT 3T 3TEATaTeT W §, HiST THT F el QX dh
Ig A & TTY TT /T g, Hae) TEorar & 319t AR,
Afent, Tharat, saraRat Y sRiaT femar §, fSrae smaen &
T 3T Ueh 37Tl TR 38 W3 Bl &, 3T TAAT Tocdedl 38
SIS & PRI &, 3T &1 &7 ReFhT YT §, gae a2t &
3T 3T &Y HT BdT &, 3 3T &) 3TFT Soold @ &1 32T
T GFATS 3ot T a0l 3R SATTER AHeT-SoTelt F g |

TIAAT AR BIT § | TITTATTF SNaa- Qe g g | N IS
oo gl o 8 AT Ao AT A Fhifeh HHASAT 3oTeh
Tl gT o H 9 IS §, AGeTcl il AR GERI T Heg H Fad
TE e 3T WST BT SoTehl SIaeTYell & | 3eTeht felST gIeT Sofehl lehel
el
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SIS 9T Ieod & fAgR & A 71 §, Jsf Tad=aar A 8
TIATT 39 AT T AT § S e d 39T SiiaeT @it o foldr
IR BT § | T F6 o761, T8 J5a glel &1 Uah HaaR ¢
TITFAT T L T 18T glaT § foh AN SToi e AT §, dfoh
TIATAT F 7Y Ig giaT & o e gog & fohaer 3R &t
FATTSIAS SiIde Sl oY §| T F TdIdT 3Tar g, 3R
HIEH A & T AT AT B |

T Sfaet Sl 91 3IR & | T J&T JTeHTer H Tt Fct 3|
TIAT I 39T Hgeh IRI fGm3it # 9@ 81 Taaqd A
TEAEY A A & | IRIENTAT & Faehrer oFel &1 1l § | Helsr
Naet &1 Ader &-Rerwaa hae| af Remw 78 & o fw
Shaet <a® ¥ | T g AT &l STeA g SR |

R @ferait T I[eTE & SE; 15 19T 1947 T TAAR E31T 27|
HI T il sfcera gorl adf &1 g | el 3mshmes 33,
IgT Gl I | FS o HRNT FERIc Y YA, FS o 391
T 38 JHefehel T 3R T 7€t 5 I | I8 Goed fAerat hr
S STSIcTeh TTeTclT T8T, AGT & w9l bl IE FAEIHH &I oTe! §37T foh I
el 3meiar3t & e | AfheT ST 37S F TSREAT
AT H §H TR T AT Y& T oIl TgT o ollalt h JTeTH
&3 o O Y 9ol €1 I §, Il &1 919§ 3R 3191 3ifecica @
o § iR 3T o R P AT U FHST X ATHT G
o sfeeh 38 21 % & U, HewTall I 37 & ST SITelS
HSTAT Y& I AT I AT efeaT L& T ferm|

S T AT, JTSIIET & AT T L&A &1 7| HRAT Jahi o
TSTTEY T TaTer 196 QTciTsel & &aTl &1 U= Faea Ao
R &AT| F ALTE | FHITl IS, FERIAT eSS, ATy,
GERTAIH, TS o AT o 37l hi afie; g 2|

FIAAAT T A ST ATl ST Teh &1 ART AT T ST T 3797

<=1 & Ty Uehole Bl TR, RS T gohs Tohs et aTell o
EIGEEREGGIR IR

sfaera g feoar § 6 Tagdl AUdredr & ALIHId H 39,
qetaTrel, 3T, s, 31fe 3raer AN 3T HRA § SATIR ot
& 3Toh U HITe Hodead HASIN g1 AT Af| AR Tstaer
TR FAFHCT H SIS EIHT AT AR HTIH H g e H o7& 2Tl
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ST AT SOTRT T3NSIl oF 1840 § Th THTA R T 3T hool
Heor form|

1857 # ST 3f3aT FU=T & AN & Ao A ugell IR [Agis fmam|
34 fagie &I TUH 3he Tadadl HATH FHgl a7 | SIdT ArdTesr
& I H IS & TTATAT ITTed 1 TGS T |

15 313TEC 1947 Y $TR 3 6T ST H FFT g3, R 3T
SITd ST HR T &l Al - arfehearel 3R igedrer & aie
3R §AR ToTetan Gt et 58 TR 8t &Y Tordy | aciaTeT ar
E139 37aT Iegafd fAard g3 T o, dr Brer AR &
SRaTHY Y UhaR 3T SWHAT AT, ST &M o Sear &l 31Tt 4T
HEIH KGNS

ST A ET ALY, 37TeT Y 217 HAY T TS HRA gferaT A Ustellfcieh
& TET afoe 3w drRa & 7 37 3 3N T@T § 1 AT JaF
31T gfaer 3R eTAaT Y g e H AW W & | g% 1ia g v
T ¢ Afger qust i suel 7 e < W ) s s A
AR e Sieena FHA R W E |

AT T HEIOT TG & oI, 31T ITaRTehvel & foh gH qer
TIATAT I Th T ‘-Ig'clla'i arel A9 T IgATe, SeTeh] goféﬂ
ATt T A, 3T TATATT A 378 B, 3R 3% AThdR
glet & ek IR GHART S REFHT Feh TAR & Apfad it fr
CRERETE L

ST & FIITSd TET ¢ 3 o af HIs IS Tl ¢ HR AT Fs
3T F© 9IS Tohell &1 96 FA/M ARfeH 9IE § Seaifd
FLATATAT

HER Toddl HIg Geel Teh T TataAdr A, St deld A & 31K
HTH FATGT He! 7 faard ad A1 3t 565 RIATAAT T AR
H faera foram| sfexr amel uves Wit AfRem 2f, 3 319 Hoai o)
AT T &AF| 3o IR ST T FgT ST §1 Sogied IHTcAhr
qTfehecTeT ST eI &1 SGel STelT| el TTfeheclel sl AR FART
F O @cH T deTaey A gRafdd & f&am| eafsgr
mw@ﬁmgﬁﬁﬁﬁﬁgovemance and development Hr
TSI ToisT 97T, TS 31T 8ff 63 IS AT T8 &
Geeh! AT I TAAT 3ogiel [QET|
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TAAT U A A A F g H e Fere,
HEYCT ST H 3eTehT QUG TRIcl], UeholC Blel hl dhell ol THST &
AR e 1 7§ I & o IR 379 a3t & o I faeg
Acd &t H WETH § | H 31T TaRa A 37 ATETH § 98 T
9T T&T & T 31TeTae fohelt o 18T foRam | 3 SIRa fag & 913
3 T & AT WST AR 37T ¢ o & 3eTent Rreseraa] &t Sragar
| a2 &l gX &2 IR I ATY Ik Telell AT &, 38 AT
T TE1T ATEaT & 3R 38 gel 4fed 7 T & & oy Ieh 81
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T HEl § - SId cTfard ol Ard SHARIGRT #8 g1, 3R for:wardy
HT I T AT Y, TS 3H 3T g1 T S Adh AT ThelT & |
31T AT 98 TAY & Toraeh o TR 35 WeT §31T &1 31T faea
1 &Y ST Si1eT 3131 § fob TR $AER, $#a, Y deh aredet
aren 3R 3ooae HfasT Y 3R W=t AT @Y &

ST AR !

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 -

e 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.

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

e 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.

e 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.

e 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

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


http://www.gyanvigyansarita.in/MentorsManual.aspx
http://www.gyanvigyansarita.in/OnlineMentoring.aspx
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Appeal: Gyan Vigyan Sarita

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

Philosophy: Personal Social Responsibility (PSR)

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

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

Operation:

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

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

Involvement:

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

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

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

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

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

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

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

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

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

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

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

visibility across persons who could make a
difference.

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

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


http://gyanvigyansarita.in/

Page 120f68 15t Supplementdt 15t Aug’18 of 8t Quarterly e-Bulletin GgyanVigyanSarita: 8T http://www.gyanvigyansarita.in/

i

9 wt;) r.

Coordinator’s Views
Positivity - Negativity

Every accomplished person, preacher, leader and head of a family insists upon positivity on
descendents. There is either visible or a latent tug-of-war descendents and preacher, each of them
claiming to be positive. In pursuit of this initiative we came across many cross-roads to discriminate
positivity and negativity. This discrimination in situations, expectations, roles, responsibilities is a
very complex dilemma. This column is taken as an opportunity to share across the state of
predicament to elite readers and look forward for a thought process which is rational, purposeful and

fulfilling the larger good.

Growth of human learning is based on consequential
experiences. In 4% century BC, Socrates made a
considered choice to build his scholastic order by
nurturing dissent to evolve reasoning. In 19t Century
G.W.F. Hegel laid Dialectical Materialism, a way for
evolution of thoughts, out of contradictory arguments
for a better understanding of a given situation, process
or a problem.

Evolution of knowledge is a result of contradictions as
and when they discomforted a thinker. But, these
contradictions are seen as a challenge to the
authoritarian paradigm. Order in a family, society or
state, at large, is a result of linkages in authority. This
flow of authority demands a specific role from each
person in the matrix. In process, it becomes a static
order and suffers from staleness and lacks innovation.
But, situations, processes and problems are inevitably
time variant. This makes it essential to reason out the
prevalent order to evolve suitable actions and
parameters so as to regulate inevitable change for a
larger good. It has to cater to emergent needs in a
sustainable manner.

Prevalent situations conditions in the country are
paradoxical where people at large find that political
mood is generated by mass communication and it is
left to the test of time that is positive or otherwise.
But, damage done can be undone only with positivity,
not only in words, but in intentions and actions. This
involves firstly owning responsibility of prevalent
circumstances and getting inspired to play a proactive
role by every individual. This leads to collective
wisdom.

Thus at individual level it needs to be reasoned out
that- is positivity only playing consensual role in each
and every situation? Answering this question is
extremely crucial. It collectivism of individuals which
forms family, society and state. It would be incorrect
to ignore individual positivity on account of its
minuscule impact on society and state.

Thought process in every individual is highly
discriminate and continues to evolve out of human

experiences in life. If it were not so, utterances of an
illiterate person like Saint Kabeer, in fifteenth century,
would not have remained time relevant.

Biologically actions and thoughts of a person create
electrical pulses in human body which apart from
controlling muscular actions affects physiology and
biochemistry of the individual. Influence of thoughts
is manifested in facial and eyes expressions. This is
where meditation, ancient Indian practice, has
acquired international recognition as Yogic cure for
mental peace and happiness and prescribed by leading
medical practitioners. It regulates thought process
and thus, reflexes generated by a person; as a result
evaluation of reflexes has become a tool for
interpreting personality of an individual.

Getting back to social order it acts like a container
which holds fluid. In this process, there is continuous
action and reaction between fluid and container. At
any point when fluid encounter a weak spot in the
container or fluid pressure increases beyond
container’s capacity there is a rupture, and energy
stored in fluid is set into flow. There are numerous
applications of this concept to regulate flow of energy.
At this point it is just a way of looking at the situation
and a matter of perception as to which is positive;
energy of the fluid or its regulation by container.

But, in case of human behavior discriminating
positivity and negativity is as complex as judging
objectivity and subjectivity in a world regulated by
intricate means of information and intelligence. This
is where new terms in dishonesty got coined viz.
intellectual dishonesty, professional dishonesty and
moral dishonesty. Menace of these dishonesties is not
perceivable. Financial dishonesty is perceivable and
localized while the other forms of dishonesty grows
cancerous.

One saint justified lie in misguiding a butcher who is
chasing a cow. The other story of a snake quoted by
Swami Ramakrishna Paramahansa is a good example
of discriminating positivity and negativity. It is based
on the larger good initiated out of self-protection.
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Momentary positivity can be stimulated, but
sustaining positivity needs perseverance and
pursuance with continuity, consistency and
commitment. This is the only way to

perpetuate positivity. A worldly person, living in real-
time necessity of survival finds sustaining positivity a
real challenge. But, one cannot remain complacent in
perceivable negativity, just on the pretext of
compulsions.

At this point it is necessary to appreciate that
positivity is not mathematical, it does not mean
countering negativity with negativity. Rather, it is
proactive mindset to convert negativity of a situation,
perception and/or a person into positive orientation
and consequence. Genesis of negativity lies in
situations which are not fulfilling expectation. These
expectations in turn have roots in context and
upbringing of a person. Primarily it requires a great
deal of effort to evaluate negativity. Eradicating
negativity requires to get into its root cause and
evolving a remedial strategy. These efforts are worth
putting in as long as situation does not command an
emergency. In emergency situation managing
negativity mathematically is not wrong. This judgment
of emergency and courage to act impatiently comes
only from within. Intensity of such actions is
cumulative effect of positivity that one has lived along.
It just cannot be an abrupt eruption.

Such impulsive actions are seen as a result of anger,
while the two are completely different. Impulsive
actions are result of a considered decision with
calculated or perceived risk. But, anger is a result of
one’s helplessness to protect self-interest. Anger is
manifestation of negativity and weakness. There are
persons who have excelled in regulating suppression
of expression of their anger. This regulation is based
on their assessment of profit/loss. This is moral
dishonesty and is a way of commercialization of anger.
Plain anger without camouflage is child like innocent.
A child is and has to be innocent, while a person as
grows in life should not and cannot remain innocent.
Wisdom has got to come into play in every thought
and action and lead to inspiring positivity for the
larger and sustainable good.

Complacence is reflection of negativity and leads to
tranquility through gradual decay in desperation to
act or react. Positivity demands a high degree of
proactive mindset which exists in inspired persons.

‘Forgive and Forget’ a benevolent policy is often
sermonized, but in practice every state and
organization, including spiritual centers, have their
own rule of law. It provides for grant of punishment to
a person, when proven to be guilty. The
pronouncement of judgment is based on context of the
crime and history of the criminal. It raises a question
why do the finest brains framing laws ignore the
benevolent policy? Past is history, future is a mystery
and hence one must know history. It is not for the
purpose of creating biases but, take lessons from
history. This is the only way to make sure that
judgment of situations does not becomes
counterproductive on the pretext on lack of awareness
of history. It doesn't counter proposition of
forgiveness but, it guides a sense of caution to avert an
inadvertent or circumstantial error.

There are circumstances when some act or situation
comes up in an unpleasant or unwarranted manner.
In such situations unless there is a history of
recurrence, positivity demands to patiently judge good
of it. This good has to be compared with bad part of it
and disseminated across stake holders. This is based
on the fact that nothing in this world is either
completely good or bad; it always exists in mixed
texture. It is relative, situational and contextual and a
matter of individual perspective.

Thus wisdom, patience and consideration with time
relevance are the essential virtues in positivity. They
radiate in the form of firm conviction and
inspiration.. It leads to win-win situation. On the
contrary stubbornness blinds wisdom of a person.
Such a notion leads to lack of compassion and reflects
negativity. It makes a person introvert and ill-
tolerant and is self deceptive proposition.

Positivity demands cause above individual, an
attribute of an inspired person, unless need is felt
essential to moderate the cause. Commitment of such
an inspired person if exploited abused, sensibility
demands a correction initiation, without subverting
the cause.

Preserving objectivity in positivity is most difficult,
and makes one vulnerable to sabotage by prevalent
negativity. Nevertheless, positivity is a considered
choice and grows into an attribute of personality
assimilated over a long period. But, negativity is an
inherent weakness.
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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
Sflowing in a vibrant mind.

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

In this 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 tine, would be helpful to ignite minds of
children, particularly to aspiring unprivileged students, that we target in this initiative, and in general to all, as a
free educational web resource.

This e-Bulletin covers — a) Mathematics, b) Physics , and ¢) 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 forward these articles are being integrated into Mentors’ Manual. After completion of series of such articles
on Physzcs it is contem plated to come up representative problems from contemporary text books and Questzon 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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DINCHARYA - Raa3f

Ayurveda has described Dincharya for a healthy
life.By following it we can keep ourselves healthy.

What is Dincharya? The word Dincharya is made up
of two words -Dina means day and Charya means
activity. Ayurvedic daily routine is called Dincharya.
When we begin the day with a routine and in a
planned way, it sets up for a stress free day by helping
us to keep Tridosha's in balance. Daily routine is
necessary for maintaining a healthy mind, body and
spirit. It helps in establishing a balanced constitution.
It aids in digestion and absorption of food. A
disciplined life leads to peace, happiness and
longivity.

A day consists of two cycles -Sun cycle and Moon
cycle.

For each cycle,there are four periods dominated by
Vat, Pitt and Kapha energies. Similarly we have Vata,
Pitta, Kapha energies with in our body in various
strength and combinations. Hence it is beneficial if we
can prevent activities that aggravate the cycle of Vata,
Pitta and Kapha.

First cycle is the period from 6am-6pm pertains to
Sunrise till sunset. In this period 6am-10am is Kapha
Pradhan, 10am-2pm is Pitta Pradhan and 2pm-6pm is
Vata Pradhan.

Wake up time - we should try to wake up two hours
before sunrise. This is the Vata Pradhan time and
Satva pradhan time. Quality of air is also good at this
time. This period is called Brahnamuhurat. This is the
best period to learn anything new. This time is
beneficial for the students to learn something and for
reading as they can grasp easily in this period in
comparison to the rest of day. Exception for this rule
includes sick people or small kids and very old person.

Drink two glasses of lukewatm water and evacuate
your bowl. Evacuation of bowls in the morning,
soonafter you wake up, is strongly recommended in
Ayurveda. As waiting longer could increase the Aama
or toxins in the body and leads to imbalance of
Tridoshas and causes diseases.

Dr. Sangeeta Pahuja

Cleanse your sensory organs - Wash your eyes, vbrush
your teeth and clean your tongue. Coating on tongue
is the sign of Aama according to Ayurveda. Nasya or
Neti is also recommended to clear your nose and
respiratory channels. Massage oil on the scalp,
forehead, temples,hands,feet and the rest of the body
for your organs to function well. Daily massage makes
your body strong and prevent you from premature
ageing.

Indulge in Vyayam or some sort of physical activity
like light exercise, Yoga, breathing exercises etc. Early
morning is appropriate Vata time, it is good for
flexible morning exercise, and it helps to remove the
stagnation in the body and helps to rejuvenate your
body and mind for a productive day.

Bath after a while after finishing the exercise with
lukewarm water. Do meditation for some time.
Meditation is an important part of Ayurvedic
Dincharya. As it helps to increase self awareness and
awaken consciousness..

Have fresh, warm and nutritious wholesome
breakfast. As we have long fasting since yesterday
night, our body wll be depleted of all nutrients. So a
healthy breakfast is necessary to energize ourselves.
It's a myth that some people skip breakfast to loose
weight. Skipping the breakfast in the morning will
leave us depleated of energy and lethargic. Now you
can continue with your work, daily chores, be it work,
study or performing other activities.

Noon Time — it should be taken between 12pm -2pm.
The sun is strongest at this time and so is our
digestive fire or Agni. Lunch at this time helps to
digest the food properly. Skipping lunch or having late
or irregular timings of lunch is the primary reason for
many metabolic disorders.

After every meal we should walk a bit, it is better for
digestion. Avoid day sleeping, it slower the process of
digestion.

Second cycle pertains to Moon cycle is the period
from 6pm-6am. This is divided in periods - 6pm-
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1opm Kapha time, 10pm-2am Pitta time, and 2am-
6am Vata time.

Sunset time is considered another satvik time of the
day. We should finish our all planned work by this
time and do meditation for few minutes, try to stay
calm and enjoy the nature by a calm walk or looking
at the beauty or splendour of the nature. This is an
important time to relax and disconnect yourself from
the rest of the world atleast for a short period.

Dinner Time in Ayurveda is recommend atleast 3
hours before bedtime. Dinner should be lighter than
lunch. Having dinner by 7pm is ideal to have a better
digestion. It helps to prevent the accumulation of
Aama(toxins) in the body. Undigested food is what
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turns into Aama and hence it is strongly
recommended to have an early dinner.

Sleeping Time -Ayurveda strongly recommends that
we should sleep by 10pm at night. It's Kapha time of
the day and our body naturally feels heavy and
demands sleep. If we miss the time and still awake
then we move into Pitta time or the time of intense
activity, and it will be difficult to sleep. People
suffering from Insomnia are the ones who stay awake
late night. 6-7 hours sleep is mandatory to stay

healthy and to cope up with our daily chores.

Keep yourself healthy by following this Ayurvedic
Dincharya.And you can keep yourself away from all
lifestyle disorders.

Know Ayurveda, Follow Ayurveda and Stay Healthy.

E-mail - sangeeta.pahujag@gmail.com

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,
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MORALITY

25 dping.what is right
without the threat
of divine retribution
for the possibility of

_divine reward.
7 - Arti:z:r' Paliden

Atheist Republic .com

“If people are
good only "
because they fear
punishment, and
hope for reward,
then we are a
sorry lot indeed.”

~Albert Einstein
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Save Water

There are three things (oxygen, water and food)
without which we cannot live on the earth. But the
most precious thing is oxygen, then water and food
because we cannot live without oxygen even for a
second. Clean water is also a most important thing as
we need it in our all the daily routine activities and
especially to drink. Already the percentage of clean
water was less but due to the industrial activities our
clean water under the ground is getting dirty and
polluted. Because of the lack of fresh mineral water
everywhere, it has been started selling on the local
shops for many years. And, people are ready to buy it
worth 30 to 35 Rs because they know that simple tap
water may not be clean especially at the public places.

Increasing rate of people’s carelessness (regarding
water saving and safety) and population, it is sure that
our future generations must suffer the shortage of
clean water. Very less percentage of earth’s water is
suitable for drinking and many people (at the place of
water shortage) survive on very less water per day.

Percentage of Clean Water -_Three-fourth of the
earth is covered by water from which 97% water is
ocean water means salt water and completely unfit for
our consumption. Left percentage (about 2.7 percent)
is fresh drinking water however around 70 percent of
this is available as ice sheets and glaciers in Antarctica.
So, we only have one percent of fresh water which is fit
for human use. We need to practice water conservation
on urgent basis in order to make the presence of this
precious resource in our life. We also need to stop
contaminating the drinking water resources through
direct passage of sewage, toxic chemicals and other
wastes into it. Increasing rate of population,
deforestation and rapid urbanization is increasing the
need of clean water and leading to the water pollution
and scarcity.

N. Kamlesh

Sources making Clean Water Dirty: The sources
which are polluting the underground water are land
runoff, drainage, seepage, sewage, atmospheric
deposition, precipitation, industrial waste, etc. Such
wastes get deposited into lakes, rivers, coastal waters,
wetlands, etc and meet to the large water bodies and
ground water too. Other water spoiling sources are use
of excess fertilizers, insecticides, herbicides,
detergents, soaps, etc from agricultural lands and
residential areas. Acid drainage from abandoned mines
and industries involved in making oil, grease and toxic
chemicals are also involved in making water dirty and
polluted. Such nonpoint sources are the leading cause
of water quality problems.

There are A
various simple ways which we can use on daily C)
basis and save gallons of water daily. Following

are save water techniques which we must use to save
water at home and other places:

Simple Ways to Save Water:

e We should use shower heads with low-flow (also
called as energy-efficient shower heads), low-flush
toilets and composting toilets (instead of
conventional western toilets as they use large
volumes of water) or dual flush toilets (it uses very
less water than others).

e Keep the tap close while doing hand wash, tooth
brush, face wash, washing dishes, etc.

e Collect rain water during rainy season to use in
toilet flush, watering plants, sprinkle in garden, etc.
Using raw water like sea water or non-purified
water in toilet is also good.

e We should be habitual of reusing or recycling waste
water.

e We should promote rainwater harvesting, using
high-efficiency clothes washers, weather-based
irrigation controllers, garden hose nozzles, low flow
taps in wash basins, swimming pool covers,
automatic faucet, etc for water conservation.



Page 19 of 68 15t Supplement dt 15t Aug’18 of 8t Quarterly e-Bulletin GgyanVigyanSarita: 18T http://www.gyanvigyansaritain/

e Water saving techniques should also be given
priority in the commercial areas as it is a big area
where gallons of water can be saved on daily basis.

e Water saving techniques in the business areas are
like waterless wurinals, waterless car washes,
infrared or foot-operated taps, pressurized water
brooms, cooling tower conductivity controllers,
water-saving steam sterilizers (in hospitals and
health care units), rain water harvesting, water to
water heat exchangers, etc.

e Agriculture field is also a vast area where we can
save more water on daily basis if we follow water
saving techniques. We can use overhead irrigation
for crop irrigation (using center-pivot or lateral-
moving sprinklers), minimize evaporation, runoff
or subsurface drainage, etc.

e Use of green manures, recycling of crop residues,
mulching, animal manure, etc in the field improves
the soil organic matter which again increases the
water holding capacity and ability to absorb water
(during torrential rains) of the soil.

e Water saving techniques is also promoted at the
social and community level by the municipal water

the school.
Mail ID: varahamihirarkms\ja@ gmail.com

utilities or regional governments through the use of
common strategies like public outreach campaigns
pay higher price for increasing water use,
restrictions on use of clean water for outdoor
activities like lawn watering, floor cleaning, car
washing, etc.

Conclusion: Water saving techniques should be
promoted among people living in the societies,
communities, villages including business sections as
they are the main water users in rough manner.
Farmers, children, and women should be taught
properly about how to use and save water in efficient
manner. They must understand the value of water in
their life. Clean water scarcity is not a problem of one
country or continent; it is a global issue which needs to
be solved

globally by

increasing
awareness

about it
among people
worldwide. -

Author is a student of class IXt at Ramkrishna Mission High School, Sitanagaram, Ditt. Guntur
Andhra Pradesh. He is in Group Varahmitra, formed in Online Mentoring Sessions being held at
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Experience Sharing

I had an opportunity of getting mentored by Gyan
W Vigyan Sarita (GVS) Group in Maths and

Physics right in class gth. I could not

make it to get into IIT. Finally with my

constraints I got into a private RD

Uiams o Engineering College, Ghaziabad. The
college faculty and teachers are much supporting. After
giving first and second semester exams, I realized that
securing 80% marks is not a the big task, if we do
study each day in regularly and consistently, and

Rohit

weekly tests help us in self assessment and regulate our
efforts as much as revision of previous topic. I feel that
revision, mental revision , thought process and time
management are the key of success in exam and
develop a disciplined personality. I started working in
all these areas soon after association with GVS. It
helped me to develop ability to solve problems easily
and in different ways. It is helpful to me in all subjects.

[e-Mail ID: rohit.kumar70906 @gmail.com ]
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POLLUTION

Pollution is a process of making the environment dirty,
unhealthy and unsuitable for humans and animals to live. It
is caused due to the release of both tangible and intangible
contaminants. These can be released naturally or by humans
themselves accidentally or deliberately.

More than 200 million people are affected due to toxic
pollutants. Due to pollution, there are few countries that
have faced defected child birth and increase in mortality
rate. Humans are regularly exposed to pollution when they

inhale toxic air inside them.

Pollution can be controlled, if not eliminated. Efforts such as
promoting green environment, proper disposal of waste, etc
are simple steps that lead to great emphasis on maintaining
the order of environment.

Preventive measures:

e Plant trees/cultivate garden to curb polluted air and
release more oxygen.

e Switch off electricity-based equipments when not in use:
lights, fans, machines, etc.

e Make high use of natural energy than electric energy:
dry the clothes naturally.

e Userecyclable products, wherever possible.

e Avoid plastic bags and use paper bags.

e Avoid wastage of paper and use both the sides.
e Restrict usage of hazardous chemicals.

e Don’t overuse heaters and air conditioners.

e Use public transport to reduce noise, air and light
pollution.

e Protect Mother Earth by not spilling oil, garbage, sewage
water, etc at undesirable places.

e  Stop burning of crackers during marriages, Diwali, etc.

e Don’t dispose off eatables, packaging in oceans, rivers,
etc.

interaction.

e-Mail ID: rkmhramanujan@gmail.com

G.V. Sai Meghana

Pollution disturbs our ecosystem and the balance in the
environment. By following the above simple points, we all
can restrict pollution at our own level.

Each year millions of people die due to various diseases
caused by pollution. The key to live a healthy life is to
protect the environment from pollution.

The increase in the pollution level over the years by human
and natural causes has caused severe damage to the earth’s
ecosystem. Lifestyle, habitat, etc everything is being
adversely affected. Though natural causes cannot be
stopped, but human beings’ accidental and deliberate
actions can easily be stopped which surely will result in the
control of pollution generation.

Types of Pollution: Major pollutions and their causes are

e Land Pollution — Wastes collated at Earth’s surface,
garbage on roads, industrial debris, pesticides,
insecticides, etc. Unwanted wastes lying and being
decomposed release harmful gases and lead to pollution.

e Water Pollution — Wastes disposed of in rivers, oceans
act as pollutant in water bodies. Raw sewage, oil spills,
chemical refuse, etc create poisonous water and hence

lead to water pollution.

e Air pollution — Burning of fossil fuels, release of gases
from vehicles release mono-oxide, carbon-di-oxide,
industrial pollution, nuclear radiations etc lead to air
pollution.

e Noise Pollution — Vehicle horns, loud music, construction
machinery sounds, and other human activities create
noise. This affects humans and animals, their natural
vegetation and create Noise Pollution.

e Thermal Pollution — Manufacturing activities lead to rise
in the temperature of water and land. This affects marine
and plant life. Such activities lead to thermal pollution.

Author is a student of Class gth at Ramkrishna Mission High School, Sitanagram, Distt. Guntur, AP. She is a
regular student of IOMS being held at the school. She is a Leader of Ramanujan Group of students created
for the purpose of IOMS in an endeavor to encourage group dynamics, through intra- and inter-group
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Dreadful

What comes to your mind when you hear the word
“book”? If it’s the title, which in most cases, it might
be, read along.

Books. We all have at least once in our lives have heard
it from our parents, teachers, or in fact any random
elderly person - “Beta, books are very important in life,
you should read them. It makes you wise”. If you
haven't then you might hear it in future, because the
odds of elder people not advising our generation to
read and study are very, very rare.

So why exactly do we need to read books? Is the only
point of reading to make you smart and get you a job?
Or do adults get a salary for nagging us to read
everyday?

Well, I think the answer is no. Books don't just make
you cramp Emperor Akbar’s laurels or ask you to solve
for x. There’s more to them than just studies. Books
can also give you pleasure if you spend enough time

Tarika Sodhi

reading them, understanding them. A book is an
entirely different world in itself, and like just imagine,
a world of our own imagination, far away from the real
one, where things you dislike don't necessarily exist
and everything is your way, I'm so up for it!

Books can make you laugh hysterically, cry
melancholically and love or hate characters that don't
even exist! They don't just teach you vocabulary, but
values too. They teach you how to love, because if you
can love a non-existing character, how hard can it be to
love and care for real people?

I'm intrigued by the fact that some authors changed
the world using only a pen, while others struggled with
nuclear weapons, and yet couldn't match an authors
influence.

Books are basically a portal for people who want to
escape reality. Books create world, not gods. And that
couldn't be dreadful, could it?

Beautiful Intricacy of Flaws

‘Uitiosam colit, est pulchre applicant vitae.”’ This Latin
sentence simply means life is beautifully flawed.

Such a simple, comprehensible sentence yet such a
deep and underrated meaning.

We often don’t realise how beautiful life is. We often
don’t realise how flawed it is either. Because everything
eventually is made up of this world itself. We think
weTe individual selves, one person different from
another, one thing different from the other, but, in
actuality, are we really that different?

Eventually everything is made up of the earth and the
earth is made up of everything that thrives on it.

E-mail: miligsodhi@gmail.com

It’s all connected and joined and just like the food
chain in the nature, where if one animal gets extinct
the whole web starts to falter, if one thing goes wrong
in life, all of our life in that particular moment falls
apart. But, animals adapt again, they find new prey
and new predators.

Just like humans adapt again and find new purposes.

It’s flawed, for sure. But it’s beautiful. The intricacy of
the flaws is what makes them so beautiful.

Author is an ardent student of Class 9t in Lotus Valley International School, Noida. She is a voracious
reader of renowned authors and their books. She enjoys travelling, listening music and eating good food
Her favourite subjects are literature, maths and biology. She is taking training in Hindustani vocal
music. She actively participates in school activities like theatre, debates, public speaking and MUNS. .
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I5- Sfarom

9

AT St H AT ST FIAUTT 3Tersts wgr Y| e
O Sfigel & TR A GUN el 81 I Jg @1 a/:m g
fF e & AU T ¥ = a4 F 9 A, Fifw
ar#toT Sfiaet 7 3Ta e fr gfouw S@ off | e
gRaRT § e F i TAPRehar Ag7 oY 312rar 38T
37T T, 3otk god e & dfd ® S A1 Fo
ST YglS W SUel AR [T ¥ g¥ #AE A I 9
U WAl H HTH HIa YT GG T WA 7 G @l
F| 39F ¥ gIarel & g IRl @ W A
MR & e @5 FHRAT WA V| FT 3P T d
S FTHERT FT M-AGT F TS T FAfF 3AF a9 T
I W Bl & G| F WA T AR FAT TG
T F| HTATT FT TT ITRATRS aTdrEaRoT F AT AT
fF AgTa AT dF A9 Fat FF AfFa @ W &
HAHTTH Fose @ A A1 a9t & ot § @at #
Bl 8T gar offl A W o i gt dwe @t
e AN9e) ¥ ST T gA-gH W F W ¥ 3R
ATH & M & fhay A ST AT F| WA s
feeter ol 7 Qo 3R geh-ush 3A R S @
WEd A| AH g W 9B H FEm-are WA Herd
qUT 3¢ G B a9E A &| TET 3AHT Sfaddh HIT
AqT| fFATT 39T FHGT F 61 WS A 3IRT W F
FIH FH I Bar A s T ) T8 W N ek
ded Ed Al 30 TR aed 3 TOEY vd WA Ed &
AR W F o oifa sar @ oAt 35 @e-de #r
fRreaT ERaTell @1 geig IR AH AT & B AN

areAToT TTET H ST & 8T F JHAT e arelr TIH
Afgem Fgredar St off| #gredarshy fagwr off| frem
glgY o tholld &I HhoU 3egiel of IWT AT| Ieehl
AT AT B e ¥ & I O ST "ehdlr g
3egiel q@r OT T gl ot # goat & Rifera e
3T § TR ImelioT &1 & 9y oA 81 WY qoT Se

qWea FAR s
ﬁmﬁﬁmsﬁwymmgmmaﬁ%
e # T e & 9fq Swreddr § a & giaw
39GSY § | HERAAT S IMa & Fdl H eld, I
A @ AF aF 3¢ dF 37T A7 9 T o R
3¢ off Rt fFar av 5 Ew 3909 Siae v feam
oo AU 38 fRaifead e & AT I8 39Uy g i
UTH Fl IR Jo U B g1 doh [ 3edehl [AIfAT FHare
TEMS ATV Fifeh g deh Wdl H hIA el dlel god
sy @rell g1 SITWaT| 38 foT 3ogir s sl & a1 v
3R =g off T % 3T T FI$ A A& IR sfow
oer #Haqsréimﬂmdlaﬂﬁmmlugw
FT TTd IR @ 90 AR FT T IS W IT W
9gel 3Tl Y a1 g HI Tl ITY

3T oot Fer 3o faeardt veat & fav sufeyd gl
HETRAAT Sif o TeTs S A arover fFar| AT Feifaar &
ATETH  3egiel Yol 3R fohar| 37 318« g @
IROFIdT 31T ST & HROT T FaTel qUT T T &7
T STed! FAZUT T foIU| Ig @RI HAGRAdT S &l
3cHIE 96 1| L & FHI 3egial WA & fow seal
&I STeITeT &F| T GA gl SToiel Wid B el 9T
3R 3T Gt g St &1 o & T &g w3
f&eT weet arall S HEar W & I g A 39 foeT
g Sd @l aral WA fAel| ST Eer g av| 3o &
JTHTOT FA-SHaeT H AT AT, d<di Al Fe-dhs Gl db
Ao ¢@a o off A8T  fAedr oY 39 g o= @«
1 giaemsit afgd drsaAwrer & ar AE T FAMAR 3ot
AR RIS Tord W S<at T IR FT W &
T 378 FN Posar i FAizar i A9,
Hhell 37T W & fow u g 3| I=a off §fa o
3T 3R ged I

T ST Teh e FIoT oSl goal & NS ThT @ar
g IRAT| IS W 38 391 aRer 2 & a8 rpa §
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fehec] Toell ATEAT &1 o1 38 Ut HiT Al [HAeah?
Fgredar St 3l S1d W & & of T 3mwer dS s
3T H & FLeT o9 5 Tg Ff @ 3 I T Y
SUR AT o7 w7gT oT| 317l H gl B & 3T
g feem 7 g oY) FHgredar St @ 3@ geat A TR
g & 3R 3T ged 39T dorml 3HS a9 S 3egie
3HHT ATH YBT ol 3H AT AH THERE S|
AH FeAT FS Tt FEHe o3| FETRAT ST 38 [
R YHRA A g8 ISl BRIGR Ust & &
SR Y| & B¢ T AT HE &l ST AT Ig gor o
STeT el AT| TET gl IR Gl < AT o 3T ek
Fed B ST &1 FAET & goma @ o €N 37 Aa-
AT dodr T 3T TR Y Ik I B
HESTdT § UeTs adel o9l a8 AT § Yool ATar 3R
it & FaT W WY ol ATl geal # A
fascha gaffae @aArcd g S| @l v WY ued,
o, Wi a4T 92 W A T & o T A= &
T seat Y Teh g@EY AT AU AT Heed S aid oY
3T W-Wel # 8T arelr shgrad aiRkard gier o9l

ST T 3TAH HedTg ATl fhare gt & el Y © &
fored @t &1 1 3R v aiv| s< off A9 @ S
o 39 o Tl A g FATT gl arelt 81 S1C A Tg
areemelr $ dg g Swel AR gH I R § F&dd
G Gelot- et 1 Hish Fem Hifd Fo 523 34
off T @A W Al FO Tl H UGS ST o9l
AT F Ao oo & ugrs & Aiwr mer o e ar
Al 3T fAe o ™ & ge o9 fAed) 3aa

Yhe el o€l ST MUR W FHgl o Johdl & &
HETRAdT St & 39 Ok g & Rew F IR F;
JfIHTEH B FT WE F AT AR w2 T
gel fh8 B &l aera &) o9 a=2 gg & 31 uge
FI SFST Tohe I I ¢ ol AT 3o Hd HAT I
&N 38 yeR RN Fo FEEl & AP F SR
DI ATS =it &1 o UgeT dr SO FHST| Feredar o o
3¢ 37T Uget H TN ey T arIeT fohar|

T e dTa GURRIA A5 A% THGGR HHeT
TgeTehy FaN T UTSRATeT H 3T 39 Fidel WR R
e TSl ITed Fel ol W AN a2 3HY IREN
weel X @ A o6 O wAte e fonee &)1 adier @@
Scck &t o1 o “Agt A AT A & o1, H FE SAeran
foF ag gl A oS " 9 H AGRAAT of & 3ma &
3oTehl o} gdleT W 93| 7 &Y dfe 718 3R gdew
gl a1l & T, Fg FeASl o Sgd IS & Afd
Tg A W g B IGFER WS AT G BISH HEl
fearr ar?” gdfier & 3¢ FE-TE 99 a1 & &
Teelt AN AT A A R & W H T W A FH
A §1 37 @ FT o1 g3 &1 d & W Gge h
FAS & o Bl 3EW & AW FHA IS S0 8, AH
SeAaled e YSAT| FETRddT SN & Y@al W 38 aardr
foF 3GPT HIS AS AT 98T 4T &l 3Td oleH & I
f&eT a1g & R &1 e & =1 w8 f SIS 7 g
& cfeyor F ag 379y Al & O T@aT g1 3 fed
HERAAT S o 3T AT H JAS FgT & ‘el & qa
feamery &g g Swem| e & GUH Heals A T

IS HUS, S[d, AT GgeTehe Mg A 3T [T §H ST
3T | 37 M F S AT Fie, @1, YT ggAR
IS & T AR & HROTE A W AU B B

GoldT | TFENT oS! TgeT 7 BIAAR &1 W 3T Igme |
Ters &1 g @g & G| fyer 7 gge ¥ R Remw
‘g et 3T Jrelr for 3mahT Fur @ Sw A Ay v

AR off O Ters- @S & a1 & FAd el 3=
oIt S uers &r gref, 3aei T Al fae gel
3R 3 & HTAR I Rerar genl wwsdr Al &
3w 38 fAod & fFg & e & aF W Al
Ao oY 58 &1 39 yR faR &R F grar a=d
3 ATA-RIET, EIERERY & AH 3P g 6 SToT

TeRT TR SATTI| 97Tl 3TIehT HT Y dgetoil |

I I arSRATAT FHT 3TAF T ATl I 37 At Fr
e 39 fed 31+ 3carfed | 9T dROT AT Toh
39 d FAT Bl Wol-dha HYa, A FAGS & foeT
godl & AAUGE X ARY STafadr 3R A o v A
Afaer T T a1 Jdrey Agreddr Sif o @aft st &r
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foratr &1 HAgca FHSAT AR FHIE gl gt RAfET
ATt & 3ih 3ETERUT Y| 50F Sl & U o &l
$o STAfedl 3R grel A Ul Frhr &3 a1g weher
A W N 9 gHCRHA g1 AT dF AGeAdT oif o
gl for AT A AGT 3T, 7 ST el 3§ I A H
3G TS SISl TUT & FH Teh ofgeh Pl S gl
fF 98 I A ¢ &M I« T 9=d TS AT ag
HETRAAT ST g A d18T Sy ofeir| 373 Ry ww &6
g oY T 3Tarel 3M$ “Ieell ¥ SSU| HERAAT St &
TATST 9gaTe off foh Ig o A TH &I 3MarsT gl ATsSr
¢Y §E HER & FW A9 Sea algar g3 Ry W awd
@ FIS Ao @A AA AT I w@TS ST S-S
gg fashe 3mar amm, d9-d9 3@l ARfd TISE d
TYSCR I G| 37 & vl 3, Telel & R WK
gHeT 3EAR & fauer Reet R & 3are st &
WO S 9 W@ A AR Y § IAR W A
HHi3dl FT g5 M THA W@ fear| 5@k a1 7Yy
SiISehY dlell o “a&ail T AT R 1 3 @ afayon
g, 30 TR HT NfS| F@grRaar s & A F sa%
a4 el @ I, HE AR Ak W F A ar
T dlg & 3yar A & 4§ Fher R aRer ar

o@d AT Sed H GhT W

e-Mail: surendraayan.mishra@gmail.com

& TG JAT| 3eglel A9l HEA el FX o7 ar TA
o |k Fe fem fr areh At sgd el us @ &1 g
AT H FIS Pl Tgo1dN, TS 3Tel dh g of HIg HUS,
T & & 29ml HF e FAST T are g & 3R
38 RN qUT FS HIHA HhiSAl, HA(SA & Feoel
¥ T ol e & & ¢ Ig FEHl 9 99 8
TN HGRACT St & 3@l & 37 R Je-glaron
AR A ol dUT 9 HYd gl & 38d1 ™R
sy 3o Tt & o9 form| 3@ a9 -
farsy gHlleRTA &1 ggl-fer@re gehrer J=ra|

3H YR FERAAT it & 39 Far do ey s &
AU U AT IR TR TAGTT SaRT Sf-aItd, Sd-=ird
HT 3#-;:3413 e aas & Gorfed el &1 F
meliasT fopam| areda & ofa, 9, @S @ 9
AT & AT & Sghe o PS5 ANA-4 g, o HIW|
Id:  AAGAr & R ¥ GAS UG A H FTE
FATAT gY AR FT AT FHoded gl ITg AeT F &
379 &1 TSET Teham 3R 3MGsdr & s @ & v
Scar-fAaT, Afas-fAsT $r draegwar Bl

ScdATAET | ScadAeTe | SedeRTse |

3 gRamT TsT & e T arer # Bl & fGummeTsr & ug @
Har-fAged gul @ASE U9 Afas Aedt W Raw, d@a vd aR=et e oy §f &

Let us not pary to be shelted from dangers

but

to be fearless when facing them

Rabindranath tagore
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9+ 9T -
HUTTerET g5

YT IR 3 § o, A & Rgwae
3H WX YT0T fASTaR T, ST &7 gY SIdr |

féq Al @ $ars, W <91 7 8
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T3 gu § A de, @A ) 9§
3eTeh ToId il #Hiex #, AfSie 7 § 397

HARET ¥ e W@, ST 7 4T STATS
gaTfa & 39 ¢ & 3T, AT S A

el faaaret AT #, 73 a7 § TAeT
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Tsh J8T § U €AY §, Teh &gl gH Falh!
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TE T HGT TG Aef & T el [Ael qF e
& & Her AT @] & AT H A T
& YRIRT T Mg Fo@Tey g gT AT AT

IE T G, Yol Fe] By HeT deAT AT & H
& O A gig 3R ATFAIE Arieed gen q# |

HATI T FAGS s wa faans § |
T FRATY T TR F gie-ohfat
= N 3eleh WHANGS Icclalided & 9d 30
A Riaw ¥ T 9Ra aRe § | o e
R Td TSI TR I T B

E-mail: mrinalinighule4 6 @gmail.com
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o
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T gl § AfAT

TAGI & TR

o Geeldl § AgAgdT
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T8 2T & g gl @ el 1 FATC,
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a8 IR-aR fAcrs 1 5 a8
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M.D. University, Jgdeh & 9TCd &I | 3Tk el Td ATTsT
H WA $g & | arffies a8 v GATS 3cU St &
IMURTAAT RIS |

HYF. AL .- 9953967901,

$-A - sangeeta.pahuja3@gmail.com
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Jharkhand Government MSME Tool Room Ranchi

Introduction : The Jharkhand Government Mini
Tool Room & Training Centre (JGMTRTC), Ranchi is
an strategic endeavor towards fulfillment of the goals
set by the Government of Jharkhand in its industrial
policy. The Tool room have been setup by the
Government of Jharkhand with Central Assistance
from Ministry of MSME, Government of India and is
registered is registered under Societies Registration
act, 1860. The centre has separate training and

production wings equipped with comprehensive range
of machine tools having the latest controls, procured
from the global market, including CAD/CAM and
sophisticated CNC machines, CNC Turning, CMM,
CNC machining centre, CNC EDM, CNC Wire cut, The
Tool Room have the latest design software like Auto
CAD, DELCAM, Pro Engineer, CATIA, etc.It also has
ultra modern class rooms with latest teaching aids,
hostel facilities inside the campus for boys and girls,
recreational facilities, playgrounds etc.

The Jharkhand Government Mini Tool Room &
Training Centre (JGMTRTC), Ranchi is under direct
control of Department of Industries, Government of
Jharkhand. A Governing Council having Secretary
Industries as its Chairman and Director Industries as
Vice Chairman, and also having members from DC
(MSME), Government of India, renowned technical
institutions of Jharkhand such as XLRI, Jamshedpur;
BIT, Mesra, Ranchi; BIT- Sindri; NIT, Jamshedpur;
NIFFT, Ranchi; and various financial bodies of the

Mangal Toppo

state such as IDBI, Ranchi Branch; SIDBI, Ranchi
Branch etc.The academic activities of the centre are
governed by an Academic Council in which
representatives from renowned institutes like BIT,
Mesra, Ranchi; NIFFT, Ranchi; and industry
representatives from JSPL, Usha Martin Industries.

The Tool Room is located nearly 15 kilometers from
Ranchi Railway station on Ranchi-Muri Road, opposite
Usha Martin Ltd and just behind the Tatisilwai railway
station. The location is strategically chosen in the
Tatisilwai Industrial area, in front of the Usha Martin
Limited to facilitate the trainees to learn the work
culture prevalent in industrial environment, during
their training at the centre.

The training methodology in the Tool room is through
prolonged working hours on the shop floor, compiled
with class room teaching. The tool room uses an
exceptional blend of theoretical and practical training
to produce highly skilled technical hands.

The objectives of the Centre;

e To manufacture jig, fixtures, cutting tools,
gauges, press tools, forgings dies, pressure
casting dies and other tooling for small scale &
other industries. Advanced tool making process
using CAD/CAM techniques are to be adopted.

e Provide training facility in Tool manufacturing
and tool design in order to generate work force of
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skilled workers, supervisors, engineers/designers
etc.

e To work as nucleus centre for providing
consultancy, information services,
documentation etc. for solving the problems
related to tooling of industries in the region.

e To act as common facility centre for small-scale
industries and to assist them in product and
prototype development.

Courses Conducted : It is conducting “4 Years
Diploma in Tool and Die Making Course”. This course
has been designed to fulfill the demands of the
manufacturing sector. It has been conferred
equivalence to “Diploma in Mechanical Engineering”
by the department of Technical and higher Education
Government of Jharkhand. This course is practical
oriented and more emphasis is given on workshop
training. Training on conventional machines like
Lathe, Milling, Surface Grinding, Cylindrical Grinding
and CNC machines are provided to the trainees. The
institute has indigenous as well as imported machines
for the training. Training on various Design Software’s
is also given.

This course contains subjects like Press Tools Design,

Mould Design, Cutting Tools and Jigs & fixtures
Design, Die Casting Technology, Engineering Design,

Production Technology, Engineering Metrology,
Material = Technology, Basics of Mechanical
Engineering, Engineering Mechanics, Metal Forming
Technology, Strength of Materials, Mechatronics
Engineering, CAD/CAM, CNC Technology & FMS,
Industrial Management, Hydraulics & Pneumatics, and

Non-Conventional Machining Process etc. Personality
development classes are also conducted to improve the
personality of the trainees so that they may be able to
face the interviews, group discussions etc during the
campus recruitment. The students are encouraged to
work on various innovative projects. Some of the
projects made by the students include the Electric
Bicycle, Solar powered vehicle for Differently Abled
Person, Engine running on Hydrogen, Automatic Seed
feeder, Hydraulic Crane, Hand Moulding Machine etc.

The institute has a very good placement record till date
for this course. The students have been placed in
industries like Tata Motors, TRF Ltd, Tata Cummins,
TML Drivelines, Timken India Ltd, Tata Hitachi Ltd,
Heavy Engineering Corporation, Jindal Power & Steel,
Simplex Engg, Motherson Moulds, Alcast, Metalsa,
Wabco India, Mangalam Plastics & Moulds.

The tool room is also conducting various skill
development courses for the students who have done
their B.E/Diploma/ITI in Mech/Prod/Auto or
equivalent. These courses are bridging courses which
fill the gap between technological industry and
technical institutes. These courses make the students
industry ready.

Vocational courses on welder, electrician, fitter,
plumber, carpenter, machinist, turner, etc are also
conducted for the 8th /10t passed or drop out students.
Free polytechnic coaching is being conducted by the
institute for the students of 10th (appearing/passed).
One month Basic computer and internet course is
being conducted by the institute at a nominal fee of Rs
300/- only.

Jharkhand

Mentoring

Interactive Online

S ...
Government MSME Tool Room is the first institute

which has started imparting training through the
Interactive Online Mentoring Sessions (IOMS),
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involving experts from outside. It uses available IT
Infrastructure, with marginal add-on. It provides an
environment where the students have interactive
online access to the mentor, which enables them to
discuss their doubts and learn the core fundamentals
of the subjects. This is a very unique way of facilitating
the best learning experience to the students from any
part of the globe. Guidance from the best experts from
various fields in now possible with this new
methodology of study. The first initiative as part of the
IOMS program at our centre has been started at
behest of Gvan Vigvan Sarita, a non-organizational,
non-remunerative, non-commercial and non-political

E-mail ID: trg.jgmtrtc@gmail.com

initiative of a Four passionate individuals, This
initiative is driven with a sense of Personal Social
Responsibility (PSR) to groom competence to compete
among unprivileged students on Zero-Fund-&Zero-
Asset (ZFZA) basis. In first go first year students of
Diploma in the subject of Applied Mathematics and
Physics. This is intended to be carried forward to
impart clear understanding of these subjects form
basics concepts that go into every activity of skill
related to engineering. It is a a pro-active step towards
SKILL-INDIA and create a com petent human resource
among the less privilege section of the society.

Author is Training —Incharge, at Jharkhand Government MSME Tool Room, Tatisilwai
Industrial Arae, Ranchi. He is BE (Mechanical) from Delhi College of Engineering (DCE). He has
13 years of experience in industry and training, which includes 11 years at this institute.

INVITATION FOR CONTRIBUTION OF ARTICLES

Your contribution in the form of an article, story poem or a narration of real life experience is of immense
value to our students, the target audience, and elite readers of this Quarterly monthly e-Bulletin Gyan-

Vigyan Sarita: f4and thus create a visibility of the concerns of this initiative. It gives target students a

feel that you care for them, and they are anxiously awaiting to get benefitted by your contributions. We request

you to please feel free to send your creation, by 20t of each month to enable us to incorporate your
contribution in next bulletin, subhashjoshi2io7@ gmail.com.

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

Gyan-Vigyan Sarita: V.
» Theme of the 2md

Supplement of 8™ Quarterly e-Bulletin dt 15t September’18 is 72th

Teachers’ Day to commemorate birth day of a great Teacher, philosopher and statesman
Dr. Sarvepalli Radhakrishnan who was the first Vice President of India and the second

President of India of our country.

» And this cycle of monthly supplement sandwitching consecutive Quarterly e-Bulletin
Gyan-Vigyan Sarita: f4T 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.


http://www.gyanvigyansarita.inhttp/www.gyanvigyansarita.in
mailto:trg.jgmtrtc@gmail.com
mailto:subhashjoshi2107@gmail.com
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APPENDIX 1l - LIST OF STANDARD FORMULAE

Prof. SB Dhar

This article is the last part of the Important Formulae Of Mathematics. In this part, the formulae are related to and Vector
Algebra and Calculus.

Vector Algebra:

1. Scalar quantity: The quantity that has only magnitude.

2. Vector quantity: The quantity that has magnitude as
well as direction.

3. Vector quantity has two end points: (a) the originating
and (b) the terminating

4. The Originating is written in general as O and the
terminating as A, B etc.

5. The vectoris represented by OA or OB

6. Sum of the vectors is given by OA+AB+BC=0C.

7. If the point A is represented by OA and the point B by
OB then AB is represented by AB =0B—0A=
Position vector of B — Position vector of A=Position
vector of terminating point- Position vector of
originating point.

8. Vectors a, b ,c are said to be linearly dependent iff
there exist real scalars x, y, z not all zero such that
xa+yb+z2c=0.

9. Vectors a, b, ¢ are said to be linearly independent iff
there exist real scalars x, y, z all zero such that
xa+yb+z2c=0,

10. Three points with possible vectors a, b, ¢ are said to be
collinear iff there exist scalars x, y, z not all zero such
that Xa + Yb +ZC = 0 where x+y+z=0.

11. Three vectors a, b, c are said to be coplanar iff any one
of them can be represented as the linear combination
of the other twos.

12. Four points with position vectors a,b,c,d are said to be
coplanar iff there exists scalars x,y,z, u such that
Xa+ yb +2C+ud =0 where x+y+z+u=0.

13. Two vectors are called collinear if one can be expressed

in terms of the other. i.e. a and b are collinear if

a =Ab where Aisan arbitrary constant.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Two vectors a and b are said to be non-collinear if
/1§+/1b =0 such thatA=u=0.

Two are more vectors are said to be coplanar or linearly
dependent if they are parallel to the same plane or lie
in the same plane or mathematically a,b,c are coplanar

if X§+yb +2C =0 where x, y, z are not necessarily
zero.
a,b,c are called non-coplanar or linearly independent if
they form a relation mathematically such that
xa+ yb +2C =0 where x=y=z=0.
Three points A.B,C with position vectors a,b,c are called
collinear if a relation in a,b,c is such that
Xa+ yb +2C =0 where x+y+z=0 and all of x,y,z are not
zero and if such relation does not exist then these are
called non-collinear.
The Position vector of a point R dividing a line segment
joining P and Q whose position vectors are a and b
na+mb
m+n

—_—

respectively in the ratio m and n by OR=

(intermally) and OR = (externally).

a+bl < a‘+ b‘

a-bh/> aHb‘

a+bl= a‘+ b‘ iff vectors a and b have the same
direction.

Product of a vector and a scalar is a vector of same

direction but of scalar times magnitude.
If the Product of two vectors is a scalar then this is
called a scalar product or dot (.) product is is written as

ab .
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24.

25.

26.

27.
28.

29.
30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

If the product of two vectors is again a vector, this is
called vector product or crossproduct and is written as
axb .

Scalar Product is the Product of two vectors a and b is

defined asﬁ.lﬁ_):abCOSH where 0 is the angle
between vectors aand b.

This can also be written as 5.6 =abcos@=a(bcosb
) = (Length of a)(Length of projection of bon a)

ii=].j=kk=1
ij=jk=ki=0
Work= F.d
- 3. . h_ &
Projection of in the direction of =W
if @ and b are parallel and a#Oand b:tOthen a

(o

=0
‘a-l-b‘:‘a—b‘, if @ and B are perpendicular to
each other.

[ab|<a]p|

Component of vectorf in the direction of @ =
(ra)
_|2

Component of vector I in the direction perpendicular
= _ (raja
to d = r—( 2)
&l

Vector product of a and b is defined as & x b _ (ab

sinB ) N where Mis a unit vectorperpendicular to both
a and b .
a,b_

(o]

«a

40.

41.

42.

43.
44.
45.

46.

47.

48.

49.
50.

51.
52.

53.

fa=ai+a,j+akand b=bi+b,j+bKthen a

a a
and b are said to be parallel iff ﬁ:_2=_30r axb
b, 3
=0.

axb
Unit vector perpendicularto both aand b = ‘_—6
ax ‘

i ok
axb=la a, a,
b, b, b

‘aXb‘represents area of a parallelogram whose

adjacent sides are aand b.

1. — . .
E‘a X b‘ represents area of a triangle whose sides are a

and b.

1._ - .
E‘axb‘represents area of a parallelogram if the

diagonal are a and b.

1 = = _ _ _ . .
E‘axb +bxC+C xa‘ represents area of a triangle if

the vertices are a ,b and c.
Moment of force : r x F

(a5 = (axb ] =at?
(5.5)2 <a’p?

Formula for scalar triple product where a=aji+ayj+ask,

a @ &
b=b1i+b,j+bsk, c=cii+coj+csk, [abc]= |b, b, Db,
Cl C2 C3

For any three vectors a,b,c

(a) [a+b b+c c+al=2[abc]

(b) [a-b b-c c-a]=0

() [axbbxccxa]=[abc]?

(d) [abc]=[bca=[cab]

(e) [aab]=0

(f) [abc]=0ifa,b, carecoplanar.
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(g) Foranyvectora, b,c,d;[atbcd]=[acd]+[bcd
]

(h) Volume of a parallelepiped=[ab c]

(i) Volume of a tetrahedron OABC where O is the origin
and a, b, c are the positon vectors of A, B, Cis given
by (1/6)[a b c]

(j) Ifa, b, c,dare the position vectors of A, B, C, D then
the volume of tetrahedron ABCD is given by (1/6)[ b-a
c-a d-a]

(k) For any three vectors a, b,c; the vector triple product
isgivenbyax (bx c)=(a.c)b-(a.b)c

54. If a and b are two vectors, their internal bisector is
given by a+b and external bisector by a-b.

55. Bisectors of the angle between the lines r =t a and r=
sb are given by r =u (a+b) where uis a scalar.

56. Equation of a plane passing through a point a and
parallel to the plane containg b and cis given by r=a +
tb+scor[r-a,b, c]=0

57. The equation of a plane through three points a, b, cis
givenbyr=a+t(b-a) +s(ca)orrfbxc+cxa+ax
b]=[abc]

58. Equation of a plane at distance p from the origin r.n=p

59. Length of perpendicular from the origin through a,b,cis
given by [abc]/ | bxc + cxa+ axbl

_ B,_ cxa
2= 02XC " ab]
60. Reciprocal system of vectors d = . ,
[abc]
- axh
C=
[abc]
ac ad
61. Product of four vectors: (ax b).(cx d)=
bc bd

3-dimensional coordinate geometry:

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 XQY plane z=0

Equation of YOZ plane x=0

Equation of XOZ plane y=0

Distance between two points A(xy,y1,21) and B(xz,Y2,22)

is\/(Xl—Xz)z +(y1_y2)2 +(21_22)2

© N LA WN PR

9. Distance of a Point P(x,y,z) from the Coordinate axes X,
Y and Z are given respectively by
\/yz +22,%° +ZZ1\/X2+y2 .

10. Section formula: if A(x1,y1,21) and B(x,Y2,22) and P(x,y,2)
divides the line joining AB into the ratio m:n then the

coordinates of P is given by
nx, +mx, ny,+my, nz, +mz,
) ' . 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:

nx,—mx, ny,—my, nz—mz,
n-m ' n-m  n-m

11. Coordinates of mid-point of AB are
(KX N tY, 47
2 2 2

12. Coordinates of centroid of the triangle are

X1+X2-|-X3 y1+y2+y3 Zl+ZZ+Z3
3 ’ 3 ' 3

13. Coordinates of centroid of the tetrahedron are

XX+ X+ X, Vit Y, Yty L+, +2,+7,
4 4 4

14. The X-Y plane divides the line segment joining (X1, y1,21)
and (X, Y» 2z ) in the ratio — z1/z, . The Y-Z plane
dividesin the ratio — x1/x, and the Z-X plane divides in

—vy.1/y, ratio.
15. [ m,n are direction cosines if F + m? +n’ =1 otherwise

they are called direction ratios.i.e.
cos’ ar +0s” f+00s” ¥ =1and
sin® a+sin” B+sin’y =2,

16. If a,b,c are direction ratios or direction numbers

i.e. a’+b’+c® # 1 then the direction ratios are given by
a b c

—_— M=t————— nN=1%
va’ +b?+¢? va’+b*+c?

=+

Jai+b’ 4+
17. 1FOP = Xi + Y] + ZK then ‘Oﬁ‘zw/xz +y2+2°% is called

modulus of vector OP and is represented by r.
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18.

19.

20.

21.
22.
23.
24.

25.

26.

27.

28.
29.
30.
31.

32.

Area of the triangle ABC whose vertices are A(xyY1,21),

B(x2,y2,22)  and C(x3ys,zs)  is  given by
; - - Yi Y2 Vs
A:\/AX+Ay+AthereAX:Ezl Z, |,
1 1 1
X, X, Xy X, X, X
1
Ay :E Z, I, 14 Az :E Yi Yo Y
1 1 1 1 1 1
Condition for collinearity of three points A(xyYy1,21),
B(x2,y2,22) and  C(xs,ys3,z3) is gven by

Xl_XZ — yl_yZ _ Z1_22

X=X Yo=Yy 71

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

I :00505:z,m:cosﬂzz,n:cow:E
r r r
Direction cosines of x-axisare <1, 0, 0 >.
Direction cosines of y-axisare< 0, 1, 0 >.
Direction cosines of z-axisare <0, 0, 1 >.
Direction cosines of a line are unique but direction
ratios are not unique and can be infinite.
Angle between two lines with direction cosines <

I,my,n;>and < I, m,n, > is given by cos 0 - Lilb+mim;
+N1n,
Angle between two lines with direction ratios < a;,bs,¢;
>and < a,,b,,c,> is given by cos 0 -

a,a, + b1b2 +CC,

2 2 2 2 2 2

Jal +b’ +¢\Ja,” +b,’ +c,

Lines are parallel if I;=l,; m;=m,; n;=n,

Lines are parallel if & /@, =, /b, =¢,/c,

Lines are perpendicular if I;L,+mm; +n:n,=0

Lines are perpendicular if a;a,+bib, +c;¢,=0

Length of projection of PQ on AB if P(x1,y1,2z1) ,

Q(x2,Y2,22) and direction cosines of AB are [, m,n is given

by (x2-x1)/ + (y2-y1)m + (z-z1)n.

The direction cosines of a line joining P(xy,y1,21) and
X=X Y=V 4,-4

PQ  PQ  PQ

Q(x2,Y2,22) are where

PQ =%~ %S +(y,~ Y. +(2,~ 2.

Straight Lines

1

Equation of a straight line with direction cosines
<l,m,n>and passing through point (x1,y1,21) is given by

X_Xl:y_ylzz_zl
I m n

Equation of a straight line with direction ratios <a, b, c
> and passing through point (x,y1,z1) is given by
X—% _ Y—% _ -1

a b c
Coordinates of any point on the line

X=X _ Y=% _ -4
I m
yi+km, z1+kn).

= k (say) is given by (xy+kl ,

x-0 y-0 z-0
0 0

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

x-0 y-0 z-0
0 1 0

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

x-0 y-0 z-0
0 0 1
it passes through (0,0,0) and the direction cosines of z

axisare<0, 0, 1> orit can be written as x=0 and y=0.
Vector equation of a line passing through a point A(a)
and parallel to line b is given by r=a+ th.

Vector equation of a line passing through two points
A(a) and B(b) is given by r=a +t(b-a).

Equation of x axis is given by as

Equation of y-axis is given by as

Equation of z-axis is given by as

Equation of a line passing through two points P(x4,y1,21)
X=X _ Y=% _ -4

XZ_Xl yz_yl Z2_21

, Q(x2,¥2,22) is given by

10. Intersection of two lines:

(a) If the lines are on the same plane and not parallel,
then they will cutin a point.

(b) If the lines are on the same plane and are parallel
then they will not intersect each other.
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(c) If the lines are on the different planes then thay may

11.

12.

13.

14.

15.

16.

neither be parallel nor intersect each other. These
lines are called skew lines.

Perpendicular distance of a point P( x;, y3, z1) from a

line:

Xx-a_ y-b z

m

(b) the general point on the line will be M(lk+a, mk+b,
nk+c)

(c) the perpendicular distance from P to M is the
required distance=

Jk+a-x)? +(mk+b—y,) +(nk+c—2,)° if
PM is perpendicular to the given line i.e.(lk+a-
X1)l4+(mk+b-y1)m+(nk+c-z;,)n=0.

The equation of the perpendicular line can be
written using the two point form i.e.

x-a _ y-b  z-c
k+a-x mk+b-y, nk+c-z
(e) if the line is r=a+ tb , the perpendicular distance
(a-7,)xb]
from a point P(ry) is given byT

(a) if thelineis

—° _K(say),
n

(d)

Shortest distance between two lines r=a; +tb and r = a;
‘(52 - al)x 6‘
pl

Shortest distance between two lines r=a; + tb; and r=a;
‘(52 - 51)(51 x bzl

‘Elxbz‘
The condition for two lines r=a; + tb; and r= a, + sb, to
‘(52 - a1)(51 x bzl

‘lt_)l xbz‘

+sbisgivenby d =

+sb,is givenby d =

intersect isd = =0 ie.

‘(52 _51)(61 sz} =0.
The shortest distance between two parallel lines r=a; +
|(§2 _51)X6| _

ol
Shortest distance between two lines in Cartesian form
X—X% — =% — -4 X=X _ Y-V — -1 i

’

I m, n l, m, n,

tb and r=a; + sb to intersectisd =

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

given by

2 2 2
\/(mlnz - mznl) + (n1|2 - Ian) + (I1m2 - m1|2)
Shortest distance between two skew lines is such a line
that is perpendicular to both the skew lines.

Condition for two lines to intersect
X_Xlzy_ylzz_zl X_Xzzy_Y2:Z_Zz i
|1 m n |2 m, n,
given by
X=X Y=Y 2,77
Il ml nl
| m n
d - : 2 : 2 - 2 -
\/(mlnz - mznl) + (n1|2 - Ian) + (I1m2 - m1|2)
X=X Yo=Y 4,-4
Oie.| | m, n, |=0.
|2 mZ n2
Two lines r=a; + tb; and r=a, + sb, that are coplanar

intersect if (a,-a1).(b1x b,)=0

Bisectors of angle between twolinesr=a+tbandr=a
+sb aregivenbyr=a+A(ctb)andr=a+X (c-b).

The numbers of lines that are equally inclined to the
axes are 4.

The direction cosines of the line equally inclined to the
coordinate axes are < +1/V3, +1/V3, +1/V3 >

The maximum value of Imn= 1/(3\/3) where |,m,n are
the direction cosines.

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.

Angle between skew lines is the angle between two
intersecting lines drawn from any point (preferably
through origin) parallel to each of the skew lines.
Intersection of two planes forms a straight line.

Joint equation of a line is represented by two planes:
aix+byy+ciz+d;=0 and ax+b,y+cz+d,=0.

Angle between a line r =a +tb and a plane r.n=p s

given by sin Sin@ = if the line is parallel to the

bn
ol
plane b.n=0 and if the line is perpendicular to the plane
bxn=0
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20.

30.

31.

32.

Point of intersection of a line and a plane is a point. If
X=X — Y=Y _ -1
m
ax+by+cz+d=0 then the point on the line will be given
by ( r | + X3, mr +y;, nr + z; ). 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.
Condition to lie a line in a plane; if the line is

X=X — Y- W — Z-
I m

+d =0 then al + bm +cn =0 and ax; + by; +cz; + d=0

Condition for the lines to be coplanar; if the lines arer =

a1 + tb1 and r=ay+ s b, then [abib,]=[a,b1b>]

Equation of the plane containing two lines will be

[rbibz]=[a,b1b,]

the line is =r and the plane is

Z
L and the plane is ax + by +c z

Fundamental Theorem in Space

If a, b, c are non-zero, non-coplanar vectors in space, then
there exists unique x,y, z eRsuch that r=xa +yb +zc.

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

NS -

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= ¢, the positive or negative sign of c will determine
the exact state of plane as cis the distance from the z-
axis.

Equation of any plane parallel to YOZ plane is given by
x= ¢, the positive or negative sign of ¢ 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= ¢, the positive or negative sign of ¢ will determine
the exact state of plane as c is the distance from the y-
axis.

Equation of a
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.

plane is calculated under three

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Equation of a plane perpendicular to XOY plane or
parallel to z-axis is ax+by+d=0.

Equation of a plane perpendicular to YOZ plane or
parallel to x-axis is by+cz+d=0.

Equation of a plane perpendicular to XOZ plane or
parallel to y-axis is ax+cz+d=0.

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)+ A(a’x+b’y+c’z+d’)=0 where A is a
parameter whose value can be evaluated under given
condition.

Equation of plane ax+by+cz+d=0 represents a system of
planes perpendicular to the line x/a=y/b=z/c.

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.

Equation of a plane passing through one point (x1,y1,21)
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.

Equation of a plane passing through three
points(xy,yyz1) , (Xay2,22) , (x3,y3z3) is given by
X Yy z

Z
Xl yl 1 =0
X2 y2 Z2
X3 Y3 I

Vector equation of a plane passing through a point (a)
and perpendicular to the vector nis given by ( r-a).n=0.

Vector equation a plane passing through three points
a,b,cis given by[r-ar-b r-c]=0.

Angle between two planes in case of Cartesian
equations: a;x+ by + ¢c1z + d1=0 and ayx + byy +cz + d,
=0 is defined as the angle between their normals and is
aa, +bb, +cec,

given by cos@ = - - - - . =
\/al +bl +Cl \/aZ +b2 +C2

If planes are perpendicular to each other then
a,a, +bb, +cc,
If planes are parallel to each other then

ala,=b/b,=c/c,
Intercepts of the plane r.n=p upon the axes is p/(i.n),

p/(j.n), p/(k.n).
Intercept form of a plane is given by x/a +y/b + z/c =1
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25.

26.

27.

28.

20.

30.

31

32.

33.

34.

35.

Angle between two planes in case of vector equations:

n.n,
Ny

Any plane parallel to a given plane ax+by+cz+d=0 is
given by ax+by+cz+A =0 where A is calculated under
some given conditions i.e. only constant term s
changed.

Perpendicular distance of a point (xy, y1, z1 ) from a

lax, +by, +cz, +d|
Va® +b® +¢?
Perpendicular distance of a point whose position vector
is a , in case of the vector form of the equation of the
o an-p|
plane r.n =p, is given by T .
n

r.n; =p and r.np=q , is given by C0S & =

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

Distance between two parallel planes: ax+by+cz+d=0 is

|d1_d2|

given by ax+by+cz+d, =0is given by =
va‘+b+c

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 +2z/r =3.

The distance between the parallel planes r.n=p and

r.n=q is given by |p-q|/|n|.

The equation of the plane Ix+tmy+nz=p represents a
plane whose distance from the origin is p and the
direction cosines of the normal to the plane are
<lm,n>.

Equations of planes bisecting angles between two
planes

(a) in case of vector form of planes r.n;=p; and r.n,=p,

- p _|r,—p,|

(b) in case of Cartesian form of planes
ax+biy+ciz+d,=0 and a)x+b,y+cyz+d,=0:
ax+by+cz+d, =+a2x+b2y+czz+d2

Ja’ +b’+¢ Ja, +b7 +¢)

Angle bisector is an acute angle bisector if the angle
between the bisector plane and one of the plane is less
than 45° , otherwise it is an obtuse angle bisector.
Origin lies in the acute angle between the planes if
a1a,+tbiby+cic, is (+)positive and it lies in the obtuse
angle if it is (-)negative if both d; and d, are positive or
of same sign.

Plane and Line

1

10.

Equation of a plane through a line ( if the equation of
the line is in general form ax+byy+ciz+d,=0,
ayx+byy+cyz+d,=0):
(aix+byy+ciz+dq)+A(ax+boy+cz+d,)=0  where is a
parameter whose value may be found under given
condition.
Equation of a plane through a line ( if the line is in
X=% _Y-¥ _2-1%
I m n
X1)+b(y-y1)+c(z-z1)=0 where a,b,c are
al+bm+cn=0.
Equation of a plane ( with direction ratios of the normal
to the plane < a, b, ¢ > ) through a line ( with direction
cosines < |, my, ny>) and parallel to another line (with
direction cosines < |, my, n, >): al,+bmy+cn,=0 as the
normal will be perpendicular to the parallel line and

X=X Y=Y -4

symmetrical form ). a(x-

given by

Condition for a line r=a +tb to lie in a plane r.n =d

(the equations in Vector form): b.n=0 and a.n=d.

X=X _ Y-V _ -1

m

plane ax+by+cz+d=0 (the equations in Cartesian form):

axi+by;+cz;+d=0, al+bm+cn=0.

Angle between a line and a plane is defined as “the

complement of the angle between the line and the

normal to the plane”.

In Vector form if the line is r=a+tb and the plane is

r.n=p then the angle between the line and plane 6 will
. b.n

be given by SIN0 = —=—.

o

If the line is parallel to the plane (i.e. line is

perpendicular to the normal to the plane) : b.n=0.

If the line is perpendicular to the plane (i.e. line is

parallel to the normal to the plane): bxn=0 or b = A n.

In Cartesian form if the line is

X=X — Y- Y _ -7
I m n
ax+by+cz+d=0 and 0 is the angle between the line and

Condition for a line 1 tolieina

and  the plane is
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then it is
al +bm+cn
Va2 +b% + 212 +m? + n?

11. If the line is parallel to the plane then al+bm+cn=0.

12. If the line is pependicular to the plane then
a/l=b/m=c/n.

13. If the lines r = a; + thy, r = a, + sb, are coplanar (i.e.
intersecting) then [a; by b, ]= [a; by b, ] and the
equation of the plane containing the two lines: [r by b,
|=[aibiby]or[rbyby]=[az b1 b, ].

X=% _y-Y _2-1

the plane given by

sin@ =

14. If the lines ,
|1 m, n
X=X, Y=Y, 2-1, .
= = are coplanar (i.e.
Iz m, n,
KX=X% Yo=Y 4,4
intersecting) then l, m, n |=0and
l, m, n,
the equation of the plane containing two lines:
X=X Y-y, z2-1
l, m, n (=0 or
l, m, n,
X=X, Y=Y, 2-1,
I, m, n [=0
l, m, n,
Sphere

1. Sphere is the locus of a point that moves in space such
that its distance from a fixed point called centre is
always constant.

2. The constant distance is called the radius of the sphere.

3. Vector equation of the sphere is denoted by |r-c| =a
where c is the Position vector of centre and a is the
radius of the sphere.

4. Cartesian form of the sphere is (x-a)? + (y-b)* + (z-c)? = r*
where (a,b,c) is the centre and ris the radius.

5. If the centre is (0,0,0) and radius is r then the equation
becomes x*+y? +2° =1

6. Diameter form of a form

sphere is in Vetor

(f_ Fl),(r—fz)ZO . In the Cartesian form it is given by

(x=xJx=%)+(y =y Xy - y,)+(2-2,)z-2,)=0.

X, + X + 2, +2
Its center will be 1 2,y1 yz, 1 2 |and
2 2 2

radius will be %\/(xi—xz)2 +(y1— y2)2 +(Zl—22)2 .

7. General equation of the sphere is of the type x*+y*+
22 +2 gx + 2fy + 2hz + c=0 . The centre is given by ( - g, -f
,-h) and radius:(g2 +f2+h’=¢)”".

8. The plane ax + by + cz = p touches the sphere X+ y2 +

2 + 2 gx + 2y + 2hz + c=0 if

(ag +bf +ch—pf =(a?+b?+c?)g®+ 2 +h? —c)
Indeterminate Form

When a unique value of an expression f(x) at x=a is not
possible, it is said that it is indeterminate. For example the
2

expression f(x)= at x=2 becomes (0/0) which will

give no unique value at x=2 hence it will be of

Indeterminate form.

Note: log, 0 is not defined but log, 0 > - fora> 1and +
oo for0<a<l1.

. 0 0 -
Note: in case of 17,0°,00" take logarithm and then use the
appropriate method to evaluate the limit.

Continuity

1. Afunctionis said to be continuous at a point x=cif f(c)=
lim f(x) = lim f(x)
X—>C+ X—>C—

2. If RHLimit=LHLimit=value of the function, the function
is continuous otherwise discontinuous.

3. If f(x) and g(x) are continuous then c f(x) is also
continuous.

4. f(x) xg(x), f(x).g(x), f(x)/g(x) are also continuous.

5. If f(x) is defined on [a,b] then f(x) is said to be
continuous at end points at x=a if f(a) = lim f(X)

x—a"
and at x=b if f(b) = Iirpﬁ f(X) At x=a, LHL and at x=b,
X—

RHL cannot be checked.

6. A function is said to be continuous on its domain if it is
continuous at the end points and at all points lying
betweenaandb.
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10.

11.

12.

13.

14.

If f(x) is defined on (a,b) then the function cannot be
checked for continuity at end points as they are not
included in the domain at all. In this case only at the
interior point, the continuity may be checked.

If f(x) is continuous on [a,b] such that f(a) and f(b) are of
opposite signs, then there exists atleast one solution of
f(x)=0in the open interval (a,b).

Every polynomial is continuous at every point of the
real line. For example f(x)=apx" + aix" +a, X" +....+ ay is
continuous on R.

Every Rational function is continuous at every point
where the denominator is not zero.

Logarithmic, Exponential, Trigonometric, Inverse
Trigonometric, Modulus functions are continuous in
their domain of definition.

Point Function (i.e. domain and range containing only
one point) is a discontinuous function.

Cauchy’s Definition of Continuity: A real valued
function f defined on an open interval | is said to be
continuous at ae | iff for any arbitrarily chosen positive
number &, however small, we get a corresponding
number & > 0 such that | f(x) - f(a) | <& for all values of x
for which |x-a| <.

Heine’s Definition of Continuity: let a function f be
defined on some neighbourhood of a point a, then fis
said to be continuous at a iff for every sequence ay, a,
as,...., an,...of real numbers for which lima, =a , we

n—oo

have lim f(a,)=Ilim f (a)

Discontinuity

1.

The function is said to be discontinuous if either the
limit does not exist or value is not equal to its limit.

The discontinuity is said to be of first kind if both the
limits (Right Hand Limit and Left Hand Limit) exist and
are not equal. This is also called non-removable
discontinuity of first kind.

The discontinuity is said to be

lim f(x)=1lim f(x) = f(c)
X—>C+ X—>C—

removable if

The discontinuity is said to be of second kind if atleast
one of the limit does not exist. Remember, the limits
are said to be existing if they are finite and definite.
This is also called infinite discontinuity.

The difference between RHL and LHL is called the jump
discontinuity.

Limits

1

10.

11.

12.

13.

14.

15.

16.

If lim f (x) =1,limg(x) =m,

IXiLr;{f (X)£g(X)}=1£mifrand m exist

im{f (x).g(x)}=1.m
lim{f ()} =1"

lim{ fog (x)} = f(lim g(x))= f (m)

then

In particular, !(|_r)721 log{ f (x)}= Iog(lxig; f (X))= logl

lim f (x) |

In particular, lime™® =g~ " =¢
X—a

. 1

lim——=0

=2 ()it lim £ (X) =+o0..0r...— 0

X—a

. [tanx

im —}1*

an*_ X

. [sinx]

lim| —|=0

0L X , as (sinx/x)<1

_[sinx]

lim|— (=0

x—0" X

L , as (sinx/x)<1
lim 2% _g
x-0" tan{x}

,as {x} >0whenx— 0.

1
SIn —
lim x.sin = = lim —%X =1
X—0 X X—0 1
X
] 1
limcos==1
X—00 X
] 1
limx.tan==1
X—o0 X

If lim  (x) = lim g(x) =0 then

1 tim £ ()
lim(@+ f(x))aco =e* 9™
X—a

If lim f (x) =1, lim g(x) =0 then

lim(f (0))*" =lim(+ (f () -1)*“ =e

lim(f (x)-1)g(x)
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1 1
17. Particularly: Iim(1+ X)§ =e;|im(1+ /1x)§ =e’
x—0 Xx—0

L’'Hospital Rule

This is applied if the function is differentiable and is of the
form (0/0) or (/).

If lim f (x) = Iim g(x) =0 then

m@ lim f(),g(x);to
x—a g(x) x-a (X)
1 1
Example: ||m —————|.Thisis of the form c0—00.
X SsinXx
Let us change to (0/0) form by simplifying as

. (sinx—X
lim| ———
x>0\ XSIN X
Apply L'Hospital Rule i.e. differentiate Numerator and

Denominator separately equal number of times and when it
is not of 0/0 form, put x=0 to find the limit = 0.

Very Important:

Sometime the evaluation of the limit appears of no form.
Then the exponential form of rewriting it helps in its
evaluation. For example:

sinx Ilmsinxloge\cotx\
-0

|Im|Cot X| ,as it is obvious that the use of

exponential writing helps and changes one of the known

I
formsas € %’ =7

Limits that do not exist

5

1. lim| =
x—>0\ X
Listl

2. limcos| —
x—0 X
)

3. lim| =
x—=>0\ X

1
4, limex

x—0

5. lim cos X
X—>00

6. limsec x
X—>0

7. lim x*'*
Xx—0

x4
g lim——

X—>aX a

9. limsin x
X—>0

10. !(lm CSC X cosec is written also written as csc
—>0

12. lim tan x

X—>00

12. lim cot x

X—>0

DIFFERENTIATION

A function f(x) is said to be differentiable if RH derivative =
LH derivative otherwise it is said to be not differentiable or,

i FOEW =00 L Fx=h) = F(%)

h—0 h h—0 —h

The Right hand derivative is also called Progressive
derivative and the Left hand derivative is called the
Regressive derivative

1. The derivatives should be finite.

2. A function defined on open interval (a, b) is said to be
differentiable in an open interval (a, b) if it is
differentiable at each point of (a,b).

3. A function defined on closed interval [a, b] is said to be
differentiable at end points a and b if itis differentiable

x)-f(a
from the right at a i.e. |-|mM

x—a" X—a

exists and is

finite and is differentiable from the left at b i.e.

f(x)-f
L Mexists and is finite.
xoh X—D
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4.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

A function is said to be differentiable function if it is
differentiable at every point of its domain.

If A function is differentiable in the open interval (a, b)
and also at the end points a and b then it said to be
differentiable in the closed interval [a, b].

If a function is differentiable at a point, then it is
necessarily continuous at that point but the converse is
not true i.e. if it is continuous then it may or may not be
differentiable at that point.

If f(x) and g(x) are differentiable, then f(x)+ g(x) or
f(x).g(x) are also differentiable.

If f(x) is differentiable and g(x) is not differentiable then
f(x) g(x) may be differentiable.

If f(x) is not differentiable and g(x) is also not
differentiable then f(x) g(x) may be differentiable.

A function is not differentiable at kink ( corner) as a
unique tangent cannot be drawn at that point i.e. a
function is derivable iff its graph is always smooth i.e.
there exists no break or corner.

The derivative of a Periodic Function is also a periodic
function having the same fundamental period.

The derivative of an even function is an odd function
and the derivative of an odd function is an even
function.

Differentiability of a function at a point
continuity at that point only.

d - .

d_y represents the derivative of y w.r.t. x and is also
X

the rate of change of y with respect to x. This also

represents the slope of the tangent to the curve at (x,
y).

implies the

dy

If tangent is parallel to x-axis then d—=0 and if it is
X

perpendicular to the x-axis then ﬂ = % . The value 1/0

dx
should not be written as «, asitis not a number but an
assumption.
A function is said to be increasing if f/(x) >0 forall x in
its domain.
A function is said to be decreasing if f(x) <0forall xin
its domain.
For comparison of two functions f(x) and g(x), we
should check whether h(x)= f(x)-g(x) is increasing or
decreasing.
If a function is strictly increasing in closed interval [a, b]
then f(a) is local minimum and f(b) is local maximum.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

If a function is strictly decreasing in closed interval [a,
b] then f(a) is local maximum and f(b) is local minimum.
In second derivative test for maximum and minimum
values, one must note that this method cannot be
applied at the points where f'(x) is undefined.

For global maximum and minimum values in the closed
interval [a,b] all values including at a and b of f(x)
should be evaluated and then noted for maximum and
minimum.

Leibnitz formula for
explicit functions:

successive differentiation of
(W)™ = UV C UM PVHCLU AV L 4"C uv ™

a (constant) =0
dx

d X
&([x|)=m,x¢0
2 ([x]=0

&(Xn)Zan_lwhere x is a variable and n is a
constant.

d

—(e")=¢’

dx

i(sin X) = COS X

dx

d :

— (cos x) = —sinx

dx

d 2

— (tan x) =sec” x

dx

d 2
— (cot x) =—cosecx
dx

d

— (secx) =secxtanx
dx

i (cosecx) = —cosecx cot x
dx

i(Iog X) = 1

dx X

i(Ioga X) =1Ioga e
dx X
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37.

38.

39.

41.

42.

43,

45,

46.

49.

50.

i(ax):aX log, a
dx

i(s.in‘1 X) =

dx 1-x2

i(cos‘1 X) =— !

dx 1-x?

: i(tan‘1 X) = L

dx X

d 4 1

—(cot™t x)=—

dx( ) 1+x°

i(sec‘1 X) = L

dx xvx? -1
1

da (cosec™x) = —
dx

Xy x% =1
il )
dx a 2ax— X where vers x = 1-cosx

and 1-sinx = covers X

{f<x)+g(x)} {f(x)} {g(x)}

&{f (X).9(x)}= g(x).&{f (x)}+ f(x)&{g(x)}

d d
i £(x) _(dXNr)Dr—(der]Nr
dx -

9(x) Dr?

. In differentiation of inverse Trigonometric functions if

no branch is mentioned then, then the Principal branch
should be taken in consideration.

fO) g(x) hOJ| [F'(x) g'(x) h'(x)
—190)  h(x) g ={g(x) h(x) g(x)
h(x) T T09 [h(x)  f(x) f(x)
FO) g h(x)] [0 g9(x) h(x)
900 h'(x) g'(x))+]g(x) h(x) g(x)
h(x) T(x) T (x) () (%)

f) 90 ")) (e g )
g(x) h(x) 9(®) |=|g'(x) h(x) g'(X
h) 0 fX)) (N £ (%

51. The chain rule is expressed as: ﬂ = ﬂﬁﬂ
dx ds dt dx
52. n" derivatives of functions:
dn
(a) anm — . Xm
dx

53.

=m(m-D)(m-2)..(m-n+1x™"
(o) D"(ax+b)" = 9 (ax + b)"
dx

=a"m(m-1)(m-2)..(m—n+1)(ax+b)""
(c) D"log(ax +b)

n —1 n
=& jogax+b) = Y20 71)!
dx" (ax+b)"
(d) Dneax:d_ne _aneaxG
dx
dn

(e) Dn bx _ _nabx — b"abx(loge a)n '

ax
() D"sin(ax +b)

= d sin(fax+b)=a" sin[ax+b+n—”j
dx" 2

(g) D"cos(ax+b)

= d —cos(ax+b)=a" cos(ax+b+n7”j
X

(h) D"e” COS(bX + C) =——e® cos(bx+c)

= (2’ +b2)2e cos(bx+c +ng)
where tan¢29
a

(i) D"e™sin(bx+c) =(;jnneax sin(bx +c)
X

tang =—
=(a? +b2)2e sin(bx+c+ng) a

The slope of the tangent for the function y=f(x) at point
dy

(x1,y1) is given by tany =
dx

j = tangent of the
(X4, ¥1)
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54.

55.

56.

57.

58.

59.

61.

62.

63.

65.

66.
67.

69.

70.

. Intercept of tangent on y-axis=

angle between the positive direction of x-axis and the
tangent.

1
The slope of the normal is given by —(dT
(%, ¥1)

dx
Tangentat (x4, y1) is written as y-y;= (dy/dx)(x-x1)

Normal at (x4, y1) is written as y-y1=-(dx/dy)(x-x1)
If the line is parallel to x-axis dy/dx=0
If the line is perpendicular to x-axis dy/dx=1/0

/ dy
y. .11+ dx
Cdy
dx

2

Length of tangent =

. Length of normal =Y, |1

(31}

dy
dx

Length of sub-tangent =

Length of sub-normal = .

Intercept of tangent on x-axis=

dy
X—
y(dx)‘
dy
X,
& (dx)‘

Two curves touch each other if at the point of contact
mi=m,

Two curves cut each other orthogonally if m;m; =-1

If function f(x) is continuous on [a,b] such that f’(c) >0,
or f'(c)>0 for each ¢ €(a,b) then f(x) is said to be
monotonically (strictly )increasing function on [a,b]

. If function f(x) is continuous on [a,b] such that f'(c) <0,

or f'(c)<0 for each c €(a,b) then f(x) is said to be
monotonically (strictly) decreasing function on [a,b]

If f(x) and g(x) are monotonically ( or strictly) increasing
(or decreasing) functions on [a,b] then gof (x) is a
monotonically (strictly) increasing function on [a,b]

If one of the function f(x) and g(x) is montonically ( or
strictly) increasing and other amonotically (or strictly)

71.

72,

73.

74.

75.

76.

78.

79.

80.

decreasing , then gof(x) is monotonically (or strictly)
decreasing on (a,b)
If f(x) is an increasing function® on (a,b) then tangent
makes an acute angle with +ive direction of x-axis ie
dy/dx > 0.
If f(x) is decreasing functionz on (a,b) then tangent
makes an obtuse angle with the +ive direction of x-axis
ie dy/dx<0.
The sign of the derivative gives a sufficient condition
for the function to be increasing or decreasing but this
condition is by means necessary . The function f(x)=x’
produces a counter example as this is differentiable and
increasing on (-1,1) and everywhere else except at x=0
where itis 0.
Fermat Theorem
Let a function y=f(x) be defined on a certain interval
and have a maximum or a minimum value at an interior
point xo of the interval. If there exists a derivative f'(xg)
at the point xo then f'(xo) =0.
Rolle’s Theorem
f(x) is continuous on [a,b], derivable in (a,b) and f(a) =
f(b) then there exists atleast one point ¢ €(a,b) such
that f’(c)=0.
Lagrange’s Mean Value Theorem
If f(x) is continuous on [a,b], derivable in (a,b) then
there exists atleast one point ¢ €(ab) such that
R {ORC)

b-a

. Cauchy’s Theorem

Let f(x) and g(x) be two functions continuous in the
interval [a,b] and have finite derivatives at all interior
points of the interval. If these derivatives do not vanish
simultaneously and g(a)z g(b), then there exists

f(b)-f(a) _ f'(e)
gb)-g(@) 9g'(e)
Sandwich Theorem ( Squeeze Theorem): This is

sometimes also called Pinching Theorem. It states that
if g(x) is squeezed between f(x) and h(x) at x=a i.e. if

f(x) <g(x)<h(x),Vxe(a-0d,a+0)
lim £ (x) = liMh(x) = I then M g (x) = |

X—a

€ €(a,b) such that

and

If dx is an error in the variable then Q.lOO is called
X

the percentage errorin x.
Local maxima
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81.

82.

83.

85.

86.

87.

A function f(x) is said to have a local maximum value at
x=a if there exists a nbd (a-8,a+d) of a such that
f(x)<f(a) for all xe (a-0, a+d), [x# a ] or f(x)-f(a) <O for all
xe (a-6,a+d), [x #a]. f(a) is called the local maximum
value of f(x) at x=a.

Local minimum

A function f(x) is said to have a local minimum value at
x=a if there exists a nbd (a-6,a+d) of a such that
f(x)>f(a) for all xe (a-9, a+d), [x# a ] or f(x)-f(a) >0 for all
xe (a-0,a+d), [x #a]. f(a) is called the local minimum
value of f(x) at x=a.

The points at which the function has either the local
maxima or minima are called extreme values of f(x).

The values of x for which f/(x)=0 are called stationary
values or critical values of x and the corresponding
values of f(x) are called the stationary or turning values
of f(x). The points at which f’(x) does not exist are also
called critical points.

In nutshell the critical points are the values of x for
which f(x) is undefined, f’(x)=0 and/or f’(x) does not
exist.

. Point of Inflexion is a point where d’y/dx*=0 but d’y/dx*

is not zero.

First derivative test

(a) If f(x) is differentiable at x=a and f’(a)=0 and f’(x)
changes sign from + to — as x passes through then
f(x) is said to have the local maximum value at x=a.

(b) If f(x) is differentiable at x=a and f’'(a)=0 and f’(x)
changes sign from - to + as x passes through then
f(x) is said to have the local minimum value at x=a.

If y is maximum or minimum then log y is also

maximum or minimum provided y >0.

n™ derivative test for Relative Extrema

Find the critical number for x=x,.

Also f”(xo).

If f”(x0)>0, f(x) is minimum at x=xg

If f”(x0)<0, f(x) is maximum at x=xg

If ”(x0)=0, neither maxima nor minima but this point is

called the point of inflexion if f”’(xo)= 0.

Repeat this process till we obtain f"(xg) #O0.

If nis odd f(x) has neither maxima nor minima.

If nis even and f"(x0)>0, f(x) is minimum at x=x,

If nis even and f"(x0)<0, f(x) is maximum at x=xo.

. A maximumvalue of f(x) at x=xg in an interval [a,b] does

not mean that it is the greatest value of f(x) in that
interval. There may be a value of the function greater
than a maxi mum value. As a matter of fact there may

89.

90.

91.

exist a minimum value of the function which is greater
than or equal to some maximum value of the function
in [a,b].

L’'Hospital Rule

If the function f(x) and g(x) are differentiable in the
certain neighborhood of the point a, except, may be, at
the point a itself, and g'(x) =20 and if

lim  (x) = lim g(x) = 0..0r.% then

lim %) i L) idea fim )

X—a g(x) x—a g'(x) X—a g'(x)

point @ may be either finite orimproperi.e. +00 or -c.
Taylor’'s Formula

It is used for approximate calculations. If a function f(x)
is continuous and has continuous derivatives through
order (n-1) on the interval [a,b] and has a finite
derivative of the n" order at every interior point of the
interval then at xe [a,b] the following formula holds
true:

exists. The

t(x)= f(a)+ (X‘aif'(a) ++(X‘a);f”(a) b

L= @) | (x=a)" ()
(n=1)! n!
a) and 0<6<1

where g=a+0(x-

Maclaurin’s formula
When a=0 in Taylor’'s formula, it becomes Maclaurin’s
Formulaie

=10 @, ¥I"O,

n-1¢n-1 ngn
X f (O)+xf(g)

92.

1 2!

where £=0x and 0<6<1
(n=1)! n!

If a function is defined and continuous in some interval,
and if this interval is not a closed one then it can have
neither the greatest nor the least value.

Integrals

1

If g’'(x) = f(x) then g(x) is called anti-derivative or
primitive of f(x) and is written as J. f(X)dx=g(x)

If two primitives f1 and f2 exist, then they differ by a
constant.
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10.
11
12.
13.
14.
15.
16.
17.
18.

19.

20.

21.

22.

23.

24.

25.

26.

Geometrically indefinite integral refers to family of
curves parallel to a curve upward or downward.
Derivative of a function is unique but anti-derivative is
not unique.
Function is differentiable at a point but can be
integrated on an interval.

n+1

_[x”dx:x—,n;t—l
Idx:x

dx
=log, x

Iaxdx =a*log, e

Iexdx =e*

jsin xdx = —cos X

Icos xdx =sin x

Itan xdx = log, sec x

fcot xdx = —log, cos ecx
Isec X tan xdx = sec x

I COs ecx cot xdx = —Ccos ecx
_fsecz xdx = tan x

Icos ec?xdx = —cot x

Yx=—cos™x

dx .

dx
J.1+ x?

e

=tan* x=—cot™

=sec x =—cosec*x

.4 X X
I—:SII‘I —=-C0S" —
Vaz-x? a a
dx 7 2
j—zlogx+\/x —-a
2 2
VXt —a
dx R
J.—:Iogx+\/x +a
Vx*+a’
dx 1, X 4 X
Iﬁ:—tanl—:——cotl—
x“+a® a a a a
1 _
ect =~ =-=cosect =

J~ dx sect X
xVx*—a® a a

27.

~N

28.

29.

30.

31.

32

33.

j sec xdx = log(sec x + tan x) = log tan(% + gj

X
_[ cosecxdx = log(cos ecx —cot x) = log tan >

I dx 1 Ing—a
x*—a® 2a x+a
a+ X

J‘L:ibg
a?—x? a—x

2a
2

j\/az — x%dx :gx/az —x? +a7sin‘15

a

2

Z_a? —a?log(x+\/x2—a2)

'I\/XZ

—aZdx==x
2

2

VxZ+afdx== \/x +a’ +a—log X+ x*+a’
2

I|x|dx _1 X|x|
34, 2

35. Iuvdx ujvdx j( jvdx)dx u is named the

36.

37.

38.

first function and v the second function. The First
function is selected through ILATE (order should be
Inverse, Logarithmic, Algebraic, Trigonometric,
Exponential.)

General formulae for Integration by parts

J-uvdx: uv, —u'v, +U"V, —...+ ()" u"y, — (—1)”’1Iu”vndx

X dx
In the integrals of Type j - ,j ,
a+bsinx Y a+bcosx
dx dx
j . ,I - , the proper
asinx+bcosx < a+bsinx+ccosx
X X
2tan— 1-tan®’ =
way is to use gjnx = ,COS X = 2
X X
1+tan® = 1+tan® =2
2 2

and after putting tan x/2 = t the sum can be done.
psin X+ ¢ cos X + r)dx

(asinx+bcosx+c)

the proper substitution is to put Numerator= A+ p(
differential coefficient of denominator)+v. And then
after finding the numeric values for the assumed
arbitrary constants, the Integrals can be done.

In the integral of the Type I(
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39.

40.

41.

42.

43.

In the integral of Type IM, the Numerator
P(x)

should be first made of lesser degree than the
Denominator and then if the Denominator is
decomposable to factors, the method of partial
fractions should be used to split into different fractions
and then one of the proper methods can be used to
start for Integration.

dx
(a+bx)vex +d

and proceed using the method as

In the integral of Typej , put

cx+d =t?
required.

dx

(a+bx+cx?)y/px+q

px+q:t2 and proceed using the method as
required.

In the integral of Type I , put

In the integral of TypeJ. , put

dx
(a+bx)y/ px> +gqx+r

a + bx =% and proceed using the method as required.

dx

(a+bx*)Vex® +d

1
X :E and proceed using the method as required.

, put

In the integral of Typej

Definite integrals Properties

44

47.

48

4

Yo}

f (x)dx :_T f(t)dt
f(x)dx = —i f (x)dx

f(x)dx:j.f(x)dx+j.f(x)dx,a<c<b

al2

f (x)dx = j

0

al2

f (X)dx + j f (a— x)dx

f(x)dx =0,if ..f (a+x) =—f (b—X)

D T Ol D e T D e T Q) e T

a+b

. .Tf(x)dx=2_Z[f(x)dx,if..f(a+x)= f(b—x)

50

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

. j f(x)dx:T f (a—x)dx

. j f (x)dx = 0,if .. f (—x) =—f (x)

i f (x)dx = 2? f (x)dx, if .. f (—x) = f (X)
Tf(x)dx:o,if..f(Za—x):—f(x)

Tf (x)dx = zi f(x)dx,if ..f (2a—x) = f (x)

Tf(x)dx:if(a+b—x)dx

nT T

[ £09dx=n[ £ ()dx if f(x+T) = £(x)
0 0

a+nT

.
j f (x)dx = nj f (X)dx if nis an Integer
0

a
a+T

j f (x)dx = ] f (x)dx if n=1.

j f(x)dx = (n— m)} f (x)dx

b
I f (x)dx :_[ f (x)dx where nis an Integer.
a+nT a

a+T

I f (x)dx is independent of a.
a
Mean value theorem of Integral Calculus

If a function f is continuous on [a,b], it assumes its
1
b-a

mean value in [a,b], that is

T f(x)dx = f (c) for

some csuchthat a<c<b.

b b
If £(x) 2g(x) on [a, b then | f (x)dx =] g(x)dx

If f(x) is increasing and has a concave graph in [a,b] then
b
(b—a)f(a)<jf(x)dx<(b_a)w_

. If f(x) is increasing and has a convex graph in [a,b] then
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(b—a)w<j' f (x)dx < (b—a) f (b)
66. If m and M be global minimaum and global maximum of
f(x) respectively in [a,b] then m(b-a) < i f (x)dx <M(b-
a) )

T f (x)dx

67.

Si|f(xﬂdx.

X
68. If f(t) is an odd function then @(x) =I f (t)dtis an even
a
function.
X
69. If f(t) is an even function then ¢(x) =_[ f (t)dtis an odd
a

function.
70. Definite integral as the limit of asum:

j'f(x)dx=h_)lgrnn_mh[f(a)+ f(a+h)+ f(a+2h)+..

+ f (@a+(n-2)h)]where b-a=nh

71. Find th

!mz—f( j jf(x)dx

72. Gamma function: Ie’xxn’ldx :ﬁwhere xeQ andn
0

the r term and write it as

is a positive number. This is also called the Eulerian
Integral of 2" Kind.

73. [nis pronunciated as Gamma n, and, it is denoted as n

=(n-1)[ (n-1).
74. If n is a natural number then |_(n+1) =n! and
ra/2)=vJr.
. >m+1>n+l
2 2 9
75. Isin”‘ X.C0S" XdX = ~—————forall m>-1andn
0 m+n+2
2| T e
2

>-1.

77.
78.
79.

80.

81.

82.

83.

84.

85.

1
. Beta Function: J‘mel.(l—x)nfldx, where m,n>0 is

called the Beta Function and is denoted by B(m,n). This
is also called Eulerian integral of Ist kind.
B(m,n)=B(n,m)

B(m,1)=1/m
B(m+Ln) m
B(m,n) m+n’

B(m,n)= HT—]. B(m+Ln-1),n>1

B(m,n)= (m_l)! if mis a positive
" on(n+1)(n+2)...(n+m-1)
integer.
If m,n are positive integer then B(m,n)=
(m-=1)!(n-1)!
(m+n-1! °

Another form of Beta Function is given by B(m,n)=

0 m-1

. (1+ X)m+n

replacing x=1/(1+y) in the original format.

Relation between Gamma and Beta Function:
Jmjn

(a) B(m,n)= ———,
>m+n

dX where m,n>0. This form is obtained by

m,n>0

(b) > , where 0<n<1
Sln nrx
n-1 T
dx = :
N I1+x) sinnz

N\ﬁ

(d) je dx =

b

'[ f(x)dx = [F(X)] =F(b)-F(a) where F(x) is one
of the anti-derivative of f(x). This is called as Newton-

Leibnitz formula.
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Answers to Science Quiz : July’18

Kumud Bala
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ANSWER: CROSSWORD PUZZLE July’18: BC ROY- A DOCTOR FOR THE NATION

Prof. S.B. Dhar
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CROSSWORD PUZZLE August’18: INDIA FIGHTS FOR FREEDOM

Prof. SB Dhar

10

11

12

13

14

15

ACROS55

2. King whowas throned in 313 BC

8 An Empire established in South in 1336

8 Ratio of Width to Length of Indian flag

12 Battle of 1526 where in Babar defeated |brahim Lodi
14 A Dharma established by Akbar in 1582

15 General who was defeated by Chandra Gupta I 305 BC

DOWM

1 Empire after which East India Company ruled India

3 Mame of Nehru's speech of freedom

4 Chinese traveler who visited India in 405-411

5 Foreigner who invaded India in 327-326BC

& Traveler who came to India through sea route in 1497

7 Two cities of India between which the First Rail ran

10 Great Indian |egder born in 1865

11 City where first Independence Struggle started

13 Bengal was partitioned by the order of

14 Tibetan |egder who formed a government in exile in Rparmahala,
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Subjective Problems Solving: Newton’s Laws of Motion-II

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

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

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

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

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

Going forward effort is being made to cover complete scope of physics upto 12t standard and give more practice

questions in Online Test and Self Assessment Mode involving topic-wise, section-wise, level-wise and type of
questions.

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


http://gyanvigyansarita.in/ContactUs.aspx
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Code: Phy/NLM-II/S/001

Newton's Laws of Motion : Objective Questions (Typical)

No of Questions:10 Time Allotted: 1 Hours

All questions are compulsory

0-01

A arcular disc with a grove along its diameter 1= placed horzontally. A
block of mass 1 kg 15 placed as shown i Figure. The coefficient of [riction
between block and all surfaces of groove m contact 15 g = 0.4, The disc
has an acceleration of 25m.s7 [Given g = 10m.s7%]. Find acceleration of
the block w.r.t. the disc.

0-02

Two 1dentical blocks A and B are placed on a rough inclined plane at an

mchnation of 45°. The coefficient of friction between block A and plane 15 e
0.2 and that between block B and the plane 15 (0.3, The mitial separation &
hetween the blocks is /2 m. The blocks are released from rest. g =
10m.s~2. Find -

(a) Time after which front when both blocks come in line.

(b) Distance moved by each block for attaiming position at (a) above

0-03

In the given figure masses myq, mg and M are 20 kg, 5 kg and 50

kg respectively. The coefficient of friction between my and M, and e
between ma. and ground 1s 0.3. The pulleys and the string are mass- ' y =
less. The string 1z perfectly horizontal between my and pulley P, and =G|

between mg and Py, Whereas string 1s perfectly vertical between Py
and . An external force I 1s apphed honzontally on mass M. Take
g — 10m.s™=.

(a) Draw a free body diagram for mass M, clearly showing all forces.

(b) Let the magnitude of the force of friction between my and M be f; and ms and ground be
fa. For a particular force F' 1t 1= found that fy = 2 x f3. Find fi and f5. Wrnite equation of
motion of all masses. Find F, tension m the string and acceleration of masses.

Q-04

Two blocks of mass my = 10 kg and ms = 5 kg connected to each other by a massless in-extensible
string of 0.3 m, are placed along diameter of a turn-table. The coefficient of friction between the
table and my 18 0.5 while there 1= no friction between ma and the table. The table 1s rotating with
an angular velocity of 10 rad/sec about its vertical axis passing through its centre. Masses are so
placed that they are on either side of centre with my at a distance 0.124 m from the centre. The
masses are observed to be at rest w.r.t. an observer on the turntable.
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{a) Calculate the frictional force on my

(b) What should be the mimimum angular speed of the turn table so that masses will start
slipping from their positions?

(c) How should the masses be placed with the string remaining taut, so that there is no frictional
force acting on the mass my?

Q-05

A smooth semicircular wire-track of radius R 15 fixed in a vertical

plane. One end of a massless spring of natural length T and spring

constant K = mg 15 attached to the lowest point O of the wire-track.

A small ring of mass m, which can freely slide on the track, is attached
to other end of the spring. The ring is held stationary at point P such o ™

Wr s

that the spring makes an angle of 60° with the vertical. The instant -;.-_:f ;
when spring 18 released from point P -

(a) Draw free body diagram of the ring
(b) Find tangential acceleration of the nng and the normal reaction

A hemisphenical bowl, with fnctionless mner surtace, of radms r = 0.1 m 15 placed with 1ts axs
vertical. The bowl is set in rotation with an angular velocity w. A particle of mass 1072 kg is.
placed on inner surface of the bowl and it 18 stationary w.r.t. bowl. Find -

(a) Haght h of the particle as function of w.
(b) What 15 the minimum value of w in order to have h a non-zero value?

(e} It 15 desired to measure g (acceleration due to gravity) using this expenimental set-up, by
measuring f; assuming that # and w are known. The least-count in measurement of k is
10~*. What is the minimum possible error in measured value of g, i.e. Ag

Q-07

Two blocks A and B are connected to each other by massless string, spring

and pulley as shown in the fisure. Block B zlides over the horizontal top [& |
surface of a stationary block C, and block A slides along the vertical side of [ ¢ ﬂ
block C. Both blocks A and B are sliding with uniform speed. Coefficient : .
of friction between surfaces of the blocks is 0.2, Force constant of spring is 2
K = 1960 N/m. If mass of the block A 1= 2 kg, calculate - a mass of the

block B and b energy stored in the spring, [Given that g = 9.8 m-s—]




Page 510f68 15t Supplementdt 15t Aug’18 of 8t Quarterly e-Bulletin GgyanVigyanSarita: 18T http://www.gyanvigyansarita.in/

(-08 | In figure (a)and (b} AC, DG and GF are fixed inclined planes. Further, BC=EF=r and
AB=DE=y. A small block of mass M 15 released from point A and reaches C with a speed
V. The same block 18 released from I at a state of rest and reaches point F with speed Vp.
Coefficient of friction between the block and both the surfaces AC and DGF are p. Caleulate Ve
and Vp.-

L]

Figure-(a) Figure(b)

Q-9 | A bullet of mass M 1= fired up with a velocity of 50 m- 57" at an angle # with horizontal. At the
highest point of its path, it collides with a bomb of mass 3M suspended from a massless string

of length 5 m and gets embedded in the bob. After collision, the bob moves through an angle

of 1207, , until string remains stretched, after which 1t starts collapsing. [Given that g = 10
-3

m.s |

{a) The angle .

(b) Horizontal and Vertical coordinates of the initial position of the bob w.r.t. the point of firing
of bullet.

Q-10

An in-extensible string with one end fixed on a ngid wall, passing over a
fixed frictionless pulley at a distance of 2 m from the wall, has a point mass
M = 2 kg attached to it at a distance 1 m from the fixed end. A mass
m = (.5 kg at the free end of the string attached at free end of the string
15 held such that that string 1s horizontal between wall and pulley. What
will be the speed with the mass M will hit the wall when mass m will be
released? [Given g = 9.8M-s~?]

b A . .l.-'
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Answers: Newton’s Laws of Motions (Part-II)— Subjective Questions

A-01 Oem s

A-OZ (a) I sox -I-|'-.?||.. B 2m

A-OF | F o= GO = -

A0 (o) i (b} 11.75rneds—" () (.lm 2m

A-0% | ia} FED is shown in illustration I-; m - 5 T I
A-OE | (&) & r — m (k) .: S 4% rad.s

A-O7 | (a) m= 10 kg (k) L0921

ADB | Vi =Vp = Iy —p]

A0 | (a)} & i b} 1053 m I m

A-10 | Answer is .4 m-=s

“A hundred times 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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Growing with Concepts: Chemistry
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MOLECULAR ORBITAL THEORY-Part 11

Energy level diagram for molecular orbitals:-
The relative energies of molecular orbitals depend
upon the following two factors: (i) The energies of the
atomic orbitals combining to form molecular orbitals.
(i) The extent of overlapping between the atomic
orbitals.

The greater the overlap, more the bonding orbital is
lowered and the antibonding orbital is raised in energy
relative to atomic orbitals. For example, the extent of
overlapping in case of o- orbital is more than that of =-
orbital. Consequently, the energy of c2p;, is lower than
the energy of bonding n2px or n2py molecular orbitals.
Now, 1s atomic orbital of two atoms form two
molecular orbitals designated as o1s and c"1s. The
energies 2s and 2p orbitals (eight AOs on two atoms)
form four bonding molecular orbitals and four
antibonding molecular orbitals as: Bonding Molecular
Orbitals: - 62S, 62pz, T2Px, T2py,  Antibonding
Molecular Orbitals: -  c*2s, 6¥2p,, n*2px, n*2py. The
energy levels of these molecular orbitals have been
determined experimentally by spectroscopic methods.
The order of increasing energy of molecular orbitals
obtained by the combination of 1s, 2s and 2p- orbitals
of two atoms is:

015<0%15<025<0* 25<G 2P <M 2pPx=T2Py<T*2px=n*2py <
o*2p, (1) (energy increases)

However, experimental evidence for some diatomic
molecules has shown that above sequence energy levels
of molecular orbitals is not correct for all molecules.
For example, for homonuclear diatomic molecules of
second row elements of periodic table such as Li., Be.,
B>, C2, N,, the o2p, molecular orbital is higher in
energy than mn2px and n2py molecular orbitals. The
order of Molecular Orbitals (MOs) for these molecules
is:

015<0*18<025<0¥* 25< M2 Px =M 2Py <O2P, < T ¥ 2Px =T *2py <
o*2p; ---—--—---mm - (2)

Kumud Bala

But for molecules O. onward (F. and Ne;) the first
order of energies of MOs is correct. Thus, for diatomic
molecules of second period (Li- to Ne.), there are two
types of energy levels of molecular orbitals.

2p . o 2p

(Molecular orbital energy level diagram for Li., Be., Bo,
C», N> molecules)

4 Awomic orbitals Molecular orbitals Atomic orbitals

2p S ’ 2p

2s i N ) i 2s

Oas

(Molecular orbital energy level diagram for O, F., Ne.
molecules)

Why molecular orbital energy level diagrams
are different?

The main reason for the difference in sequences is the
interaction of 2s and 2px Atomic Orbitals(AOs). For the
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molecules Li., Bes, B., C., and N, the difference in
energies of 2s and 2px orbitals is small and therefore,
they can interact. While the energies of 2s and 2px AOs
for O., F. and Ne. is large and therefore, they cannot
interact.

Difference in energy splitting of c2p and n2p
orbitals: The energy splitting between bonding and
antibonding orbitals is larger for o2p orbitals than it is
for n2p orbitals. This is so because the overlap of p-
orbital is greater when they are oriented along the axis
to form o- orbitals than when they are oriented to
overlap sideways to form n- orbitals.

Relationship between electronic configuration
and molecular behavior: Before we take up the
actual electronic configuration of molecules or
molecular ions, it is important to know the rules
relating the molecular behavior with the electronic
configuration. The important rules are as follows:

(i) Stability of molecules in terms bonding and
antibonding electrons: Suppose the number of
electrons present in the bonding orbitals is represented
by Np and the number of electrons present in the
antibonding orbitals by Na.. Then (a) if Np> Na, the
molecule is stable. This is evident because greater
numbers of bonding orbitals are occupied than
antibonding orbitals, resulting in a net force of
attraction. (b) If Ny = Nj, the molecule is unstable. This
is because even if the numbers of electrons are equal,
the antibonding molecular orbitals are greater than the
bonding influence of the electrons in the bonding
molecular orbitals. (¢) If N, < Na, the molecule is again
unstable. This is again obvious because here, the
antibonding influence is greater than the bonding
influence, resulting in a net force of repulsion.

(ii) Stability of molecules in terms of bond
order: Bond order is defined as half of the difference
between the number of electrons present in the
bonding and the antibonding orbitals, i.e., bond order

(B.O) = % (Nb — Na). The molecule is stable if Np> N,
i.e., if bond order is positive. The molecule is unstable

if Np < Na or Np = Na, i.e., if the bond order is negative
OT Z€ero.
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(iii) Relative stability of molecules in terms of
bond order: Stability of a molecule is measured by its
bond dissociation energy. But the bond dissociation
energy is directly proportional to the bond order.
Greater the bond order, greater is the bond
dissociation energy. For example, nitrogen molecule
with bond order equal to 3 has larger bond dissociation
energy (945 kJ/mol) than oxygen molecule with a
bond order equal to 2 (495kJ/mol).

(iv) Nature of bond in terms of bond order:
Bond order 1,2 and 3 means single, double and triple
bond respectively as studied in the classical concept.
However, the difference between a chemical bond and
bond order lies in the fact that a chemical bond id
always integral but bond order can be fractional also.

(v) Bond length in terms of bond order: Bond
order is inversely proportional to the bond length. The
higher the bond order value, smaller is the bond
length. For example, the bond length in N> molecule is
shorter than oxygen molecule as shown below:

Molecule | Bond | Bond Bond
order | dissociation | length
energy
Oxygen 2 495 kJ/mol | 121pm
Nitrogen |3 945 kJ/mol | 110pm

(vi) Magnetic character: If all the electrons in the
molecule of a substance are paired, the substance is
diamagnetic in nature (repelled by the magnetic field).
On the other hand, if there are unpaired electrons in
the molecule, the substance is paramagnetic in nature
(attracted by the magnetic field). It is expressed in
terms of magnetic moment according to the

expression: Magnetic moment = /n(n + 2) B.M (Bohr

Magneton), where n is the number of unpaired
electrons present in the molecule or the ion.

Electronic configuration of homo nuclear
diatomic molecules and molecular ions of first
and second row elements:- The following rules are
followed for filling up molecular orbitals with electrons
in order to write molecular configuration:
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(1) Aufbau Principle- In accordance with this
principle, the molecular orbital having the
lowest energy is filled first .

(i) Pauli Exclusion Principle- Each molecular
orbital can accommodate maximum of two
electrons having opposite spins.

(iii) Hund’s rule- If there are two molecular
orbitals of the same energy, the pairing of
electrons will occur only after each orbital
of same energy has one electron. This is in
accordance with Hund’s rule.

Let us discuss bonding in some homonuclear diatomic
molecules of the elements of first and second rows of
the periodic table.

1. Hydrogen molecular positive ion (H:*) - This
is the simplest molecular species containing one
electron only. Its existence has been detected
spectroscopically when an electric discharge is passed
through a discharge tube containing hydrogen gas at
low pressure. The only electron present in H.* ion
enters the o1s molecular orbital which has the lowest
energy. Thus, electronic configuration of the molecule
is : H.* = (o1s)! (molecular orbital energy level
diagram).

c* 1

i \
. \
; \
Is / . Is
Encry T = ]
CTEY \ ’

\ .
H - atom . ’ H - atom
cls

\ ‘
‘ /
\ /\ ’

Htion

Energy level diagram

Here, Ny = 1, N, = 0 so that bond order = Y2 (N — Na)
= 12 (1-0) = Y2, resulting in the following:

(a) Stability: The bond order is positive. Hence, Ho*
ion should be stable. The low value indicates that the
stability is not very high.

(b) Paramagnetic character: One unpaired electron is
present. Hence, H.* ion should be paramagnetic. Both

the above results have been found to be correct
experimentally.

2. Hydrogen molecule (H:): It is formed by the
combination of two hydrogen atoms. Each hydrogen
atom has one electron in 1s-orbital and therefore, there
are two electrons in hydrogen molecule. Both these
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electrons are to be accommodated in the lowest energy
molecular orbital. According to Pauli’s exclusion
principle, these two electrons should have opposite
spins. The molecular orbital electronic configuration of
hydrogen molecule is thus ( c1s)2 , bond order in H. =
Yo(Np—Nz) = Y2 (2-0) =1

(a) Stability: Positive value of bond order indicates that
the H> molecule is stable. Bond dissociation energy has
been found to be 438kJ/ mol.

(b) Nature of bond: Bond order is one. This means that
two hydrogen atoms are connected by a single bond.
Bond length of H. is 74pm.

(c) Bond strength and bond length: Bond order for H.
molecule is greater than for H.+ ion. This shows that
H.molecule is more stable than H.* ion, i.e., bond in
H. is stronger than that of H.* ion. Further, it shows
that the bond length in H. is smaller than that of H.*
ion.

(d) Diamagnetic character: As no unpaired electron is
present, the H. molecule should be diamagnetic in
nature.

AN
G*1s
—

5 1s 1s
gl M —0
“\

i
L G1s
H, molecule

3. Hydrogen molecular negative ion (H:>): This
molecular negative ion is formed by combination of
one hydrogen atom having one electron in 1s-orbital
with a hydrogen ion (H") having two electrons in 1s-
orbital. Thus, H.™ ion has three electrons. The two
electrons will enter the bonding o1s molecular orbital
and the third electron will enter the antibonding c*1s
molecular orbital according to aufbau and Pauli’s
exclusion principles. Electronic configuration of H.~
ion = [oc1s]?[c*1s]t, bond order= Y2 (Np—Na)= V2 (2-1)
=1/2

(a) Stability: Smaller positive value of bond order
indicates that it is somewhat stable.



Page 56 of 68

(b) Paramagnetic character: Since it has one electron
in o*1s! orbital, it is paramagnetic. It may be noted that
though H.* and H." have same bond order i.e., Y2, yet
H-" is slightly less stable than H.*. This is because H>"
contains one electron in the antibonding orbital which
results in repulsion and decreases the stability. On the
other hand, H>* does not contain any electron in the
antibonding molecular orbital.
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Species | Bond | Stability Magnetic
order character
H.* 1/2 Somewhat Paramagnetic
stable
H. 1 Quite stable Diamagnetic
H. 1/2 Somewhat Paramagnetic
stable
ol
A
an ) Y
1s // % 1s
a 7 \
5| 1 = N
= | )
N Gy /
\\ ’
- -
Atom Molecule Atom
H H; H

(Energy level diagram for H.™ ion)

4. Helium molecule (Hez): Each helium atom has
two electrons in 1s-orbital, therefore, there are four
electrons in He. molecule. These electrons will be
accommodated in o1s and o*1s molecular orbitals.
Electronic configuration for helium molecule (He.) is :
(o18)2 (6*18)2 , bond order = Y2 (Np— Na) = Y2 (2-2)=0.
No bond is formed between two helium atoms. He.
does not exist, which is actually so.

Molecular orbitals Atomic orbitals

A

Ols

Atomic orbitals

He He, He
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5. Hezt ion (Helium molecule ion): This molecule
contains three electrons, two from one helium atom
and one from the other (Hetion). The molecular
orbital electronic configuration of the molecule ( He.*)
is: (o018)? (6*18)! , bond order = V2 (N,—Na) = V2 (2-1) =
o,

Energy

1s \

Heatom .

e

He,* ion

He.* ion has the same bond order as H>" ion and both
have the same number of electrons in the antibonding
orbitals. Thus, they will have similar stability, similar
bond dissociation energy, similar bond lengths and
paramagnetic in nature. The experiments support all
these predictions.

6. Lithium molecule (Li:): The electronic
configuration of lithium atom is 1s2 2s!. There are six
electrons in lithium molecule. The electronic

configuration of Li. molecule may be written as: (c1s)2
(6*18)2 (02s)2 or KK (o2s)2. KK represents full filled
inner K-shells in two atoms i.e., (c18)2 (c*1s)2. As the
closed K-shells do not take part in bonding, therefore,
they are called non-bonding orbitals.

O3

1]
26 .\ ,’/

==
2 T2
@
(-~
w
1/” G?S ‘\“\
Yy
15 ',f" 1
N ,
T1s
AO MO AQ
of Li of Lio of Li

A Liz bond order=1
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From the electronic configuration of Li» molecule, it is
clear that there are 4 electrons in bonding MOs and 2
electrons in antibonding MO. Bond order = ¥2 (Np—Na)
= 12 (4-2) = 1, thus, there is one Li-Li sigma bond.
This shows that Li. is a stable molecule. Further, as it
has no unpaired electron, it should be diamagnetic. Li-
molecules are found to exist in the vapour phase.

=. Bez, B2 and C. molecules: The molecular orbital
configurations along with their bond orders and
magnetic properties are given in table:
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Molecules | Molecular Bond Magnetic
orbital order character
configuration

Bes KK (c2s)2 | 2 (2- | Be. does not
(o*2s)2 2)=0 exist

B. KK (02s)2 | Y2 (4-2) | Paramagnetic
(c*28)2(m2px)t | =1
(m2py)*

C. KK (02s)2 | Y2 (6-2) | Diamagnetic
(o*2s)2 =2
(m2px)?

(m2py)?

It has been observed that Li», C. molecules also exist
in the vapour phase. Further, it is important to point
out here that double bond in C. consists of both Pi
bonds because the four electrons are present in the two
pi molecular orbitals. Generally, in most of the
molecules, the double bond consists of one sigma bond

and one pi bond. Similarly, B. molecule has a weak pi
bond.

geo
PRI peT*
k.
. s -
, Cpl p-T c2
? 25 p-C
&
25-G%
PN
Soatps
25 / 5
> 4 Cc1 Cc2
w AQ MO AQ
& of B of Bez 1
; B Be, bond order = 0 250
a2s
o = B Fig. 14. MO Diagram for Ca

Comparison of stability of H., Li- and B: :
Though all the three molecules,viz., H., Li», and B.,
have the same bond order (i.e., 1), yet they are not
equally stable. This may be explained as follows:
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Li-atom is much larger in size than H-atom. Hence, Li-
Li bond length (265pm) is much larger than H-H bond
length(74pm). Moreover, Li. molecule has two
electrons in the antibonding o*1s while H. has no
electron in the antibonding orbital. Because of these
reasons, Li. is less stable than H.. Bond energy of Li. is
110kJ/mol while that of H- is 438kJ/mol. Boron atom
is smaller in size than Li —atom but larger than H-
atom. Hence, bond length of B. is 159pm. B> molecule
has two electrons more in the bonding molecular
orbitals (n2px)! and (n2py)! than Li.. Hence, B. is more
stable than Li. but less stable than H., bond energy of
B. is 290kJ/mol. Thus, the order of stability is H.> B2
> Li..

8. Nitrogen molecule (N:): The electronic
configuration of nitrogen atom (Z=7) is 1s2 2s2 2px! 2py?
2p,! and N- molecule has 14 electrons. The molecular
orbital electronic configuration of theN. molecule is:
KK (52s)2 (6*2s)2 (n2px)2 (12py)? (62p2)2 , bond order=
12 (Np—Na) = Y2 (8-2) = 3, thus, nitrogen molecule has
three bonds, one sigma and two n bonds. This is in
accordance with very high bond dissociation energy
(945kJ/mol) and small bond length (110pm) of the
molecule. The molecule is diamagnetic because there
are no unpaired electrons.

1.
A N

‘i

m =y, \JI]ZIIE
\\‘ ,1’/: p
'\ o2p-
| '
n2p, = m2p,
s * ,

T02s N
25N o 2s
(1]

O2s
(1]

Atomic Alomxc
orbitals ™ <" orbitals
of N-atom - of N-atom
ols

Molecular orbitals of N, molecule

Comparison of N2, N>+, N>~ and N2~
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Species | Molecular orbital | Bond | Stabilit | Magnetic
configuration order [y character

N. KK(c2s)2(c*25)2 3 Most Diamagne
(m2px)2  (m2py)? stable | tic
(o2p,)

N+ KK(c2s)2(c*25)2 21/ Less Paramagn
(m2px)?  (m2py)? stable | etic
(o2p.)!

N2 KK (62s)2 (c*2s8)2 | 212 Less Paramagn
(m2px)?  (m2py)? stable | etic
(02p2)2 (m*2px):

Ny KK (o02s)2 (c*2s8)2 | 2 Least Paramagn
(m2px)?  (m2py)? stable | etic
(o 2pz)? (m*2py)
(n*2py):

The bond orders of these species are: N» = 3, No* = 2
/2, No~ = 2 I/2, N»2” = 2. As bond dissociation energies
are directly proportional to the bond order, therefore,
the dissociation energies of these molecular species are
in the order: N2 > No* = N>~ > N»2". As greater the bond
dissociation energy, greater is the stability, the stability
of these species is also in the above order. As bond
length is inversely proportional to the bond order,
therefore, their bond lengths will be in the order: N.2~
> No = Not > No.

9. Oxygen molecule (0:): One of the greatest
achievements of molecular orbital approach was that it
could explain the paramagnetic nature of oxygen
molecule which could not be explained by valence
bond approach. Electronic configuration of O-atom
(Z=8) is 1s2 2s2 2px2 2py! 2p;’. Therefore, oxygen
molecule has 16 electrons. The electronic configuration
of the O. molecule is: KK (52s)2 (6*25)2 (62p.)? (n2px)?
(m2py)? (n*2px)* (n*2py)* , bond order = V2( 8-4) = 2,
thus, oxygen molecule has two bonds (one ¢ and one
7). Further, in accordance with Hund’s rule, the last
two electrons in n*2px and n*2py orbitals will remain
unpaired. Therefore, the molecule has paramagnetic
character due to the presence of two unpaired
electrons. The bond dissociation energy in O. molecule
has been found to be 498kJ/mol and bond length
121pm.
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Comparison of O, O.*, 0>~ and 022 species:-

Molecular Bon | Bond

orbital d dissociat | Bon

configurati | ord | ion d

on er lengt
h

Species Magnetic

character

0. KK (o2s)2 | 2 498kJ/ 121p | Paramagn
(c*2s)2 mol m etic

(c2p.)2
(m2px)2
(m2py)?
(m*2p)t
(*2py)*

O* (O: | KK (02s)2 | 2.5 | 625kJ/m [ 112p | Paramagn
>0, +e” | (c*25)2 ol m etic

) (o2p.)?
(m2px)?
(m2py)?
(m*2py)?

0. KK (oc2s)> | 1.5
(superox | (c*2s)2
ide ion) (o2p.)?
(m2px)?
(m2py)(n*2
Px)?
(n*2py)1

395kJ/m | 130 | Paramagn
ol pm | etic

0,72 KK (o2s)2 |1 Diamagne
(peroxid | (c*2s)2 tic

e ion) (c2p.)?
(m2py)2
(m2py)2
(m*2py)2
(m*2py)?

Since bond order of O.2 ion is less than that of O
molecule, therefore, the bond 0.2 will be weaker than
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in O- and bond length of O.-2 will be larger than that of
O molecule. The species Oz, O2*, O2" and 0.2
can be arranged as; bond dissociation energy : O.*>0-
> 0. >022and bondlength : 022>0. >0, > 0",

10. Fluorine molecule (F:): The electronic
configuration of fluorine atom is 1s2 2s2 2p5 and
therefore, there are 18 electrons in the F. molecule.
The molecular orbital electronic configuration of the F»
molecule is: KK (02s)?2 (c%2s)2 (o2p.)2 [ (mn2px)?
=(n2py)? J(n*2px)? (n*2py)2 , bond order= V2 (8-6) = 1,
thus, there is one o-bond in the molecule. Since all the
electrons in the molecular orbital are paired, it is
diamanetic. The single bond in the molecule is also in
agreement with bond dissociation energy of 159kJ/mol
and bond length is 143 pm.

2p, 2p, 2p,

(Molecular orbitals of F. molecule)

11. Hypothetical neon molecule:- The electronic
configuration of neon atom (Z= 10) is 1s2 2s2 2p® and
the molecular orbital electronic configuration of neon
molecule is: KK (o02s)2 (0%2s)2 (02p2)? [(m2px)?
=(n2py)?] [(n*2px)? =(n*2py)?] (6*2p.)2. Bond order =
15 (Np—Na) = Y2 (8-8) = 0, thus, Ne. does not exist.

Ney =015, 615%,02%,6 25%,62p2, n2p2 =722, % 2p2 =12p2, 62p7
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Molecular orbital electronic configuration of
some common hetronuclear molecules:- The
configuration of heteronuclear molecules(containing
different atoms) can be written in a similar manner as
in case of homonuclear molecules.

Spe | Total | Vale | Molecular Bon | Bond Bon
cies | No. nce orbital d dissoci | d
of electr | electronic orde | ation leng
electr | ons configuratio | r energy | th
ons n
NO | 7+8= | 11 KK (o28)2 | Y2 667kJ/ | 115
15 (c*25)> (Ny— | mol pm
(m2px)? N.)
(n2p,)? =1/2
(o2p.)? :(38)_
* 1
(m*2py) Zos
NO* [ 747 | 10 KK (o28)2 | Y2 106
=14 (c*25)? (8- pm
(r2px)*(n2py) | 2)
2(62p,)? =
CN |6+7 |9 KK (o28)2 | Y2 786 117
=13 (c*25)2 (7- | kJ/mol | pm
(m2px)2(n2py) | 2)=
2(G2pz)1 2.5
CN- | 6+8= | 10 KK  (o28)2 | Y2
14 (c*29)2 (8-
(n2p.)2(n2py) | 2)
A(o2p)? =3
CO | 6+8 |10 KK  (oc28)2 | Y2 1067kJ | 113
=14 (r2p)2(n2py) | (8- | /mol | pm
2(G2pz)2 2)
(c*28)2 =3
CO*+ | 6+7 9 KK (o28)2 | Y2 111p
=13 (r2px)=(n2py) | (7- m
2(G2pz)1 2)=
(6*28)2 2.5
BN | 5+7= |8 KK (o282 | Y2 385kJ/ | 128
12 (c*2s)2 (6- mol pm
(r2px)=(n2p,) | 2)=2
BO [5+8= |9 KK  (o28)2| %2 [773 120
13 (c*2s)2 (7- | kJ/mol | pm
(r2p)(r2py) | 2)=
2(c2p,)* 2.5

I't may be noted that in CO and CO+, 6*2s MO is higher
in energy than n2px, n2py and o2p, molecular orbitals.

Species | Molecular orbital | Bond | Stabilit | Magnetic
configuration order |y character

N. KK(o2s)2(c*25s)2 3 Most Diamagne
(m2px)?  (m2py)? stable | tic
(o2p,)?
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No* KK(c2s)2(c*25)2 21/ Less Paramagn (m2px)2  (m2py)2 stable | etic

(n2px)2 (71:2py)2 stable etic (o 2pz)2 (TE*2px)1

(o2p.) (*2py)*
N. KK (c2s)2 (c*2s)2 | 212 Less Paramagn

(m2px)?  (m2py)? stable | etic

(c2p2)2 (T*2py)t
N, KK (02s)2 (c*2s5)2 | 2 Least Paramagn

Assignment
The calculated bond order in O, ion is: a)NO~  (b)NO* (c)CN™ (d)N,
(a) 1 (b)1%  (c)2 (d)27% 8. Which of the following species exhibits the diamagnetic
ior?
The bond order in the species 0,, O,", and 0, follows behaV|+or. .
the order: (@) 02" (b)O, (c)NO (d) 0,
(a)0,>0,">0,” (b) 0,">0,>0, 9. According to molecular orbital theory, which of the lists
()0, >0,>0," (d) )0,">0, >0, ranks the nitrogen species in terms of increasing bond
order?
If z-axis is considered as molecular axis, which of the . 5 -
following combinations is not possible for homonuclear (a) Nzi < szf <N (b) N2 < Nf <N .
diatomic molecules? (c) N2 <N;” <N; (d) N7 <Ny <N,
(a) 2p, + 2s (b) 2py — 2py 10. Assuming Hund’s rule is violated, the bond order and
(c) 2py + 2py (d) 2px + 2py magnetic nature of the diatomic molecule B, is —
(a) 1 and diamagnetic  (b) 0 and diamagnetic
Which of the following is paramagnetic? (c) 1 and paramagnetic (d) 0 and paramagnetic
(@) 02 (b) CN_+ 11. In which of the following pairs of molecules/ions, both
(c) cO (d)NO the species are not likely to exist?
Which of the following molecules/ ions do not contain (a) Hy', He," (b) Hy*, Hey”
unpaired electrons? (c) Hy Hey,” (d) Hy**, He,
+ 2-

(a) B, (b) N, (c) O (d) 0, 12. Stability of the species Li,, Li> and Li," increases in the

Which one of the following pairs consists of only
paramagnetic species?
(a) 0, NO  (b) 0,%, 0,

(c)CO,NO (d)NO, NO*

The species having bond order different from that in CO
is—

(a)zr (p)tt (e)-ot (e)6 (p)-8

e-Mail ID: kumud.bala@yahoo.com

order of —
(a) Li;” < Li < Li," (b) Lip < Li," <Li,”
(c) Li < Li," < Liy (d) Lip<Li, <Li,"

()2 (e)a (pls (e)+ (Pl (alz (g) T :18msuy

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 Web-enabled Classes of this initiative.
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SCIENCE QUIZ AUGUST 2018

. In which of the following metals, when left free in

the air, the process of corrosion doesn’t take place
in:

(a) Iron (b) Copper (c) Gold  (d) Silver

. Which of these diseases is not caused by improper
disposal of sewage?

(a) Cholera (b) Heart attack

(c) Jaundice (d) Typhoid

. What are the products of anaerobic respiration in

yeast?
(a) Alcohol and CO» (b) CO: and glucose
(c) Oxygenand alcohol  (d) Glucose and oxygen

. On what factor loudness of the sounds depends on:
(a) Amplitude (b) Frequency
(c) Time period (d) Speed.

. Which mirror is used in headlights of the car?
(a) Concave (b) Convex
(¢) Plane (d) None of these.

. In fireworks, the green flame is produced because
of:

(a) Barium
(c) Mercury

(b) Sodium
(d) Potassium.

. Potassium permanganate is used for purifying
drinking water because it:

(a) Dissolves the impurity of water

(b) Reeducing agent

(c) Ooxidizing agent

(d) Sterilizing agent

. The radioactive element which is most commonly
detected in humans is:

(a) Cobalt-60 (b) Iodine-131

(¢) Potassium-40 (d) Plutonium-238

. What is the chemical name of vitamin-D?
(a) Alpha tocopherol (b) Retinol
(¢) Calciferol (d) Thiamine

Kumud Bala

10. Accumulation of which chemical leads to kidney

11.

12.

13.

14.

15.

16.

17.

stones —
(a) Calcium oxalate (b) Cadmium
(¢) Sulphur (d) Diethyl ether

Which element is excreted through human sweat?
(a) sodium (b) mercury (c) sulphur (d) calcium

In L.P.G the main component is:
(a) Methane (b) Carbon dioxide
(c) Butane  (d) Sulphur dioxide

Which of the following would produce minimum
environmental pollution?

(a) diesel (b) coal

(c) hydrogen (d) kerosene

The radio isotope used to control the disease like
blood cancer (leukemia) is:

(a) Phosphurs-32 (b) Cobalt-60

(¢)Iodine-131 (d) Sodium-24

How will you define the process of vulcanization?

(a) Sample of butane mixed with sulphur and
litharge

(b) Sample of propane mixed with sulphur and
litharge

(c) Sample of plastic formed carbon mixed with
sulphur and litharge

(d) Sample of rubber mixed with sulphur and
litharge

What is the composition of soap?
(a) Sodium salt with fatty acids
(b) Potassium salt with fatty acids
(¢) Bothaandb
(d) Sodium potassium salt mixed with chemicals.

Which of the following parts of the Sun is easily
visible only during a total solar eclipse?

(a) Photosphere (b) Sunspots

(c¢) Corona (d) Core
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18. What dowe celebrate every 15 August?
(a) Indian Independence Day
(b) Civil Disobedience Movement
(¢) Quit India Movement
(d) Jalianwala Bagh Tragedy

19. From which country, India got the independence.
(a) Russia (b) Britain
(¢) America (d) Africa

20.How many years Britain ruled India?
(a) About1ooyears (b) About150 years
(c) About 200 years (d) About 250years

21. Who created Indian National Army for Indian
Independence?
(a) Netaji Subhash Chandra Bose
(b) Gandhji
(c) Mangal Pandy
(d) Rani Laxmi Bai
22, When was the first uprising against the British East
India Company’s rule?
(a) 1857 in Meerut, North India
(b) Gwalior on 17 June 1858
(c) April13, 1919
(d) April 6,1930

23. Who led Quit India movement?
(a) Netaji Subhash Chandra Bose
(b) Mohandas Karamchand Gandhi
(¢) Rani Laxmi Bai
(d) Mangal Pandy

24. Whose famous motto was: Give me blood and I will
give you freedom.
(a) Gandhiji
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(b) Subhash Chandra Bose
(c) Bal Gangadhar Tilak
(d) Lala LajpatRai

25.When Jallianwala Bagh massacre took place?
(a) 6 April, 1930 (b) September 1920
(¢)13 April, 1919 (d) 11 March 1930

26.Whoannounced partition of India?
(a) Gandhiji
(b) Viscount Louis Mountbatten
(c) Brigadier-General Reginald Dyer
(d) Muhammad Ali Jinnah

27. Whowas the Governor- General of India at the time
of Independence?
(a) Viscount Louis Mountbatten
(b) Brigadier- General Reginald Dyer
(c) Dr. Rajendra Prashad
(d) Mughal emperor, Bahadur Shah IT

28.Who is the author of the National Anthem of India?
(a) BalGangadhar Tilak (b) Lala Lajpat Rai
(c) Rabindranath Tagore (d) Capt. Mohan Singh

29.What does the blue wheel that appears in the
Indian National Flag stand for?
(a) Thewheel of law of justice ~ (b) Sacrifice
(c) Peace (d) Prosperity

30. Who was the key-factor in uniting self-governed
princely states post- independence?
(a) Sardar Vallabh Bhai Patel
(b) Mahatma Gandhi
(¢) Jawaharlal Nehru
(d) Dr.Rajendra Prashad

(Answers to this Science Quiz June’18 shall be provided in

15t Supplement to 8t Quarterly e-Bulletin dt. 15t Sept’18)

--00--
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Code: Phy/NLM-II/S/001

Newton’s Laws of Motion-II: Illustrations Subjective Questions (Typical)

I-o1
Giwen thet mnoss of the block is 1 kg, Transintion apeeleration of the horieetnly
placed dise is 0 = 2oms—? townrds keft. Sinee the block s free to move in the
groawe, peeskeration an the blosk along the groows shall be o cos @ as is the Bguare. a5 T
Therefore, Metionnl forees shall be aeting sgninst the pecekontion on the bods. i A
There mre Twn Frictiomal forees one on aeeount of weight of the bloek = o« myg.

The second & due mommnl resstion & = maros® by the edge of groove, cased

by ps=odo-foree [ma).

Thos seepoid Fctione! foree shall be pma sin® This totel Frictiononl foree &5 = g x mg + 5 © mosn#f.
Amd this frietionsl fores is equivelent to o retardetion = g = (g + a x sin#)

Acronfingly, net sceelerntion shall be aeos® — plg + asmA)] — 235 x L — 041D+ 25 x LG) — M) —
0.4(10 + 15) — 20— 10 = 10m.s—2

Normal reaction for o plune inclined ot 45° would be —= uod henee frietional

V2

mg g e e
foree for block A& sholl be (12— nnd for Block B shall be 03—, Thus net fores T
e ] FEE P
on Bloek A promgting it slide down would be Z3(1—0.2) — 1.8 "2 and on block s
o VI % P~
. . T g on TR . . P i
B shall be Biock A prompting it slide down would be (1 =03} =0T —.
] 77

.#:dmp-:?iEL}.{nmﬂunthnm:pﬂinnmibyE}Mkhi.'-il'l."g |:|:|rlI:l}']:'lin-m-l:l:]3:i.'|-I:|.'|"5_I . Let distanes
povered by Il':m:'l:I'I'll.']1.|:r_ir.is-:i|:bmﬁitbh&ﬂh:r;ﬂmndﬂmmm&eﬂ':y‘lﬁu&ﬁrﬂmﬂ'm
.1.'+~.-"§:r|:. Sionee hoth hodks stert mowing fom rest &t sume nstaner nnd hepee from Secomd Egn. of
Motion for block |'L|I+\II.E-|]:‘.!+%[|1E—§_5:2].LI:!=¢= i time tnken to cover distoner ©4 7. Likewise
w

1 __ g ;
E'D.I-...I_T-! :I

Accontingly, nnswerns for Two ports aoe -

for hlock B, © =0 x &+

in} Subtmcting Ist Eqn. for block B from the Egn. for blods A and wsing given valoe of g it lesds to

VT - %[ﬂ]%!l:l—!- T - Ji[::.i:’j 1 = d t =T mor.

| Mow to determine distanoe trmeelesd by Two Biocks is
L -
| 10
{1} Bloek B: Use the equation for it with woloe of ¢ ond g, it lends to £ = —[L7T—=2%) = To/2m.
TRt

i) Mloek Az And distence eovered by block A 8 £+ 2 = T2+ 2 = 87 m
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I-k
[Mota: This ease invobwes considerntion of frietioes] foree on mos ™y
el mig in the moge Fero to their madmom wmhes. And this nesds to _ .
be decided first. This mnkes it an interesting problem| Accordingly, fi < Tl
By - g —% fimar = (0.3} -20- 10 = GO N ond fo < p-me-§ —5= fomar = Rl »
(O3] -6-10 = 15 M. Timus, f, « f;, but given that f; = 2 - f;. This is o s
passible anly when mass my is in state of rest wrt M. Ths isseosseof P e®-der |
statie friction and under this condition fi « fimer and thus moss my and = 2 1"
mnss Y shall howe spene pecelerntion (o) under influenee of Soree F. String
ronnecting mass g and me are considered (o be inertensible, sinee nothing ot herwise is defined in the
problem. Therefore, mass ma sholl also be experiencing snme secelrntion o & thet of mass m; and M,
nmd fpo= .. =15 Aceordingly ns per given condition f, = 2- fo o =2 15 = 3N.
Given that fi = Z- fimay = 2 - 14 = 30N, Sinee, coeficient of friction of mpss M wort. ground is oot
defimedd it is tnlen to be Tero pmd henoe frictionsl forer on mass W is also [ = 0. S3och an essempeion &
important | amd shall hoee to be taken unless oxiversd qeantity le g oeoors,
MNow, siner mation of gives: mosses is i borizootol direction, and benee, analyxing figure with all Sros
in petion, horzzontal forees on mass A shall form oo eqootion F — f = W -0 Here, f1 < fiose. —
F — 30 = 5la
As regords mass my equation of horzontel forees shinll be f; =T = m-a = W =T = M- = T = 3l— A
.‘I.nd.lhrm.n.um,ﬂ:caquﬁnnsh:n]lb-:T—_fq-m-;-::—a-_l",--:l:-—']"—"m—j:-']"-ﬂi-n+5a.
quﬁﬂﬂgtmiﬂtﬂd?’,i‘.hﬂdﬂtﬂﬂ]—!ﬂ]—1-D+5ﬂ—ﬁ!1|ﬂ—1-ﬁ—ﬁu.—z:l—3m_f_=
Itt:-gﬁ.h.uwiL'h.nq_unlimnl’mn.‘lfhnﬂstnF—:h]+LEh—JD+:-ﬂ§-:]ﬂ+ﬂD-MH.hnduqu.E:|r
4

m.nnm-;hn.ﬂst:-T-l{-+{|E—l.5+3—132'll.

4
Acconfingly, desiped Three wrinhles ore and the solution is F o= G0N, T = 18N amd 0 = — ms—®

=t

I-4

Geometrical setap of the problem is shown in the figure, where tarn teble is
beriznertal and misting nhoat s cezrber ot &n anguolar speed or. Henee, ench il

mnss would experience & centrifugal foree = mrw®. Aceordingly foree an "'-_i',-...g. o
mnss i wouhld be fi = miplw® amd on mess mg woald be f3 = me{L—{u’. el _'_'I
Mow, thmt there & oo fbetion on mess ms. And coelBeient of frietion of , & T

mnss ™y hﬂ&hmmmm&icti:u]hmcnnlmuldbt_fln__ -
JulNy = ey — LG - 10 - 10 = 50 N, Qo

Siner both mesees pre conmected with & string of leogth L= 008 m, [ = .13 m and hener o tension T
in the string will net ns centripetal foree. Thus hortsont el foress, which will affect equilibrinm position of
the masses, along dismeter of the turn table, will hove sabisfy equntion for moss my & f; =T + frn —
(D12 = T + ff' — INOLAMJIF =T + _rj'l._" 1M =T+ _r'j-,. Lilewise, for mnss m, the equation
sholl be fo = T + fra = mg(L —[® = T — 503 — 0IMNF = T —+ T = (L1T6)600 — B8 N.
Substituting value of T in equation for mnss my, it Jesds to 124 = B8 + fpy — fpy = 124 — 88 = 36 N.
Thi= is part {a) of tha solution.

At wimar when mass my tends to slip fy — fpe.. = 60 N aod my -0 = mg(L— Do + fr, —+ 10-
(D24} w? = (030124 )-e 460 — (1. 24— (0.5)(0.176) jo® = 50 — .36 = B — 0 = o 'r-‘ﬂu - 1175
rud.s~!. This is part {b) of the solution.
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Far both bodies to be at eguilibrium withoot frictiome] foree coming into pley necesory requirement is

T =y - [-o? = mig- (L — ) -u? -l =g - (L—1 —mg-L 4l - —=—L
r:-: mg - (L — 1) -w™ — my mg - (L —1} — {(my + Mgl = mg - L —+ ———

I-Eﬂ.ﬂ—ﬂ.]m,thjldimﬂ-ufmlmm| from 0. Aecordingly, distnnee of mess mg fom O =
L—=[=03—-01=02m This forms part (c) of tha solution.

[-05
Giwen the grometry of the system where lengths CE=OF and heper A0 PO -
60F — JOOF and bemee SAOCF is equilntern] therefore length OF = R There-
fore, for holding ring st spring :Inuurﬂh:gj_h.iﬁismdiuihrthqr_h £
L=
H—%R—%Hlndh:nurtmu}dmtlhrmﬁ'—%ﬂ-%—r? _-_-'j""
Frree body disgram of the ring is shown in the figore. In this angles o = 50F and T i
B = N between vectors are shown i insst, and are determined grometrically. B el
It forms part (a) of tha solution b
i
foree Fy — F-cca 20 + mgern30F — (=3 + V3 _ 5vIMg o e neceleration af r
£ myg g ) - 3 ring,
L-:.."Emg
the tangent ot point &= NELM, cnleulntes to gy = —% -E‘mm-l'“t-mdtnl.mdum
F ] a
m
the ring P, sloag it.
marnatl] foree is derved from forees acting on the nog pre F and wei ] i Fr =
A, g Tieg weigit myg. Acecrdmgly,
mg eosBlF — F - e BIF — F = [mg—ﬂmﬂr—s-{?—mg]i - —E'E"ﬂ N. Therefare, N = —Fy, it
implies that [N] = |F,| - 224 N
MWMMq-@m-IJMWMMH-TQN,mPH
ib) of the solution .
[-D&

Um the particle three forees aoe seting, one is gravitetional, sseond is cen-

trifognl foree due to mtation ebout fts verticsl nxs, and third is reastion iy

ofered by inmer surfnee of the bowl. Sinee, nner sorfsee of howl is frction- —T

less, there will not be Fictional foree. For the ball to resnein stationory _+'*"$_'|"-.=-1_: e

w.ort. bowl pet tnngentisl foree most be pero. All forees aoe sown in 1 r i ".l:"'
theﬁ.g‘u:emﬂgmurtriuﬂreuu-r—;h—rinu'- —F_F:_;_h}g— --_.'L._."i_."_
—Muﬂﬁ_%_m

r
Thaos equoation of orees for equoifibrivom on tangeotinl Gre ot point P eould be Fpeoosor = mgens §, here

Fo=miy/™ — [r— Bt
Aceorfingly, mubstituting values m{ /B3 — B : M) g S — o T2 — B {r — ) =

gl k{2r — k) —I--H.It['l"—i'l:l—g—l-ﬁ—r—it m . This imﬁ:rp.l.rt{l]nfﬂmqn:lrtm

From the shove w® = . Biop= [ o«c i < r, ®8 increnses in the reange & — r the

— &) -
r— r—h

w—ta:,L'huei:mmiu.i:mmuﬁmﬁti:rh—rﬂ'ﬂtm]mim_h-ylE. This answar for part (b)) of
T
the problam.
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From above g = o (r — k). Given are r ond w, therefore, Ag = w®Ah. Given that AR = 104, Taking

E
g="108m 5* would depend upon Ag = whgin "4k — gﬂ.ﬁ-ﬂ'ﬁ iﬂ"'-ﬂ:-:.ll:l"'-'_'l.l:-: -3
Vr ] ]

m-5s—>. This is answer for part (c] of the guestion.

Givwen that both the moses A and B are moving with uniform veloeity, pnd none
of the mpses ore expericnsing any foroe s per NFLA. This can happen when
weight of the moss A has stoetohed thn::l:-:n.? fully; let extension in sprng is

AL This KAl = mag — Al = T8 — S — 001 m. Accardingly, free on
both ends of the spring and tession in the string shall be T = KA = 2 3 9.8 =
196 N.

“"rhth:g;l.!:n.n:m.dltumnl'nu:ﬁ:-mrel:-mtth:mmu]hmcnnmﬂmmtﬂmbcmquhhnmﬂﬂ

necondingly fR =T = 1006 — pNp = 196 -+ 02 x mp x g = 1086 —+ 0.2 x mp o« B0 = 196 — mg =
106

m-ﬂ}kg. This is part (a) of the answer.

Answer to part (b} of the gquestion is energy in the spring E = %H'.'I.IE - %ﬂﬂﬂ  (0.01)% = .09
1

It is to be noted thot moss A is sospended vertically and its compoment olong pergendiculor to the
surfnce shall moke an angle 90° and heper nommal renstion on the surines shall be Zero [eos 0P = O
Thas Fictional foree hetwren wertiond surface of block C nnd block A sholl be feo

Free body dingmm for Fig (a) are shown and will b osed to
nrrive nb generie equation of veloeity Voo The snne equontion e i
shinll be used i parts for Fig (b)) for Two section, with different $id ]
inclinotions, to dedwve yweloeity ¥p. Blosk iz fee to sbde along C

inclined plone and seeelemtion shall be g = glooso—psn o). i

Thos spcordimg, to kine met e Vol - 2o gy ene = Do o — psin |y ose o = 290y oot o — ye] —+ Vo'l =
2z — py). This equntion of mechanies has been reduced gerometrien] relotionship, and shall be wsed to
solve for Vi® in Fig. (b)

Now in Fig. (b) there are Two slope DG and GF with incfinations # and #; respectively. And, generic
equation of Fig. [a) ¥z = 2g(a — pb} nod ¥p? = ¥g® + 2g9((x —a) + ply — b}). It lends to ¥p® =
2pla —ul) + 2ol —a) + uiy — b)) = 29(x —pp). Ths Vo = Fp = . 2glr — gy). This i=s answar to
the problam.

1-9

Solistioa to this problem involves kinemoties, conseryntion of momentumn, son-
serwmbion of energy nnd centrifognd action. Let m = the wlocity of the combined '
mss 4 - .'I-f+1'.!"|:|-nl1.-=|:-1lmn|:| nmil v B the welority of the combined mass . F-H

belore centrifognl foree = d.lfT nnd tension T = M geos 80F° in the string ane , | ﬂ:
in equilibiriom, n necmssnry eomdition for string to remnin stretehed until @ turm b.—
through an angle 13°. A= bob temds to swing beyond 14 its potestind energy
will ineremne nnd in turn vwelocity would decrense. This wonld medeer centrifisgal
foree which keep string steetehed. Moreover, with inerense of the swing nngle,
nrgle hetween the strimg nomd g would reduce, which will ceose inerense in component of 44 g centripetal
forpe. This imbnlanes crentes comfition of eollnpse of the strimg,

Ihislr:n.ﬂst:-d.'l-f#—d.‘lfgn:uﬂ]‘: —+ P -% -%.

& 25

Taking prineiple of consermition of momentom W oo @ o= 41 s — U = Tu:lsﬁ" - ?EDI-F.
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j [}
Taking energy halanee equation post olfision until limiting condition for sretehed string -4 w®

%:.w.-“—' + AM (1 + cosBlF) — o? = o I-glf% N Lﬂ% . [E?"‘-:mn;]2 %:' F100 —m 220 _,
rpos” % ﬁ + oos .I',I'r:i_—ﬁ (LAE — # = 30", This part {a) of the answer.
i i1} [
Timne taken by bullet to the bullet of mess M to reseh its highest point, st which it strikes honging
bob of mess IWmass is ¢ - H"IF.'. thix is froen GFEM equation of motion. During this time, bullet
q
Vosinf Visind  50F x 43
horizootally eovers with uniform weloesity, o distanee X = (¥ cosd)] - ) - el
- - : q g 2w 2w 1
o . i e i ma . ¥VEam®@
10E.250 m. Likewise, for height ottedimed oqestion shaell be 0 = FYsn*f — 3g¥ —+ Y —
g
oll o 50w (177 .
E—IEI.._ 1120 m. These values of X and ¥ are part (b} of the answer.
a
I-1m
This solution imvolvws principle of sonsermtion of energy. Let the mess M will
move down along o cirenlar path, ns shown in fgure and sholl beose o veloeity -
¥ when it tooches the wnll. The string shall remadn stretehed during movement | W
11 44
of masses. At this instent the end of melined portion of the string ot tesched | & L
to the mnss sholl bhove |l:_::-|:|p-c-r.n:-:r|. of ¥ aloog its inclined length = § cosd. ' =

2 2 - ; . ,
B metTy oo i . When mnss W resehes wall kength of
¢ e JEIE 4R “
string between woll nnd pulley is 1 + % m ns nguinst 2 m in initial condition,
eventonlly it Eeresses by (1 + -..-".':: 2 1.."'.': l mn.
Siner string is in-extensible, benee mos M will deseend throsgh o beight, 1 m, aod moss me will cise
o |

1
i
e
1
1
|
|

through o beight (5 — 1) m, and shall have & velocity v-,..;"'_' This makes information somplete for
L
volving energy holanee equontion.
Accordingly, (PEM: + K EMi)} + (PEm + KEmi)) = (FEyy + KEM[)) + (FELy + KEmf}) —
A[PEW + KEM)) + [FEn + K Em]).
Thas, APE)y, Mg-1 x93 196 1; APE_ = myg- (5 — 1) = L6 x 9.8 « 1.4 = &0E I;
1 .. B, | . 1. . .
Thas, AR Eu 5'” v =t I AR ES Erm:'.'n:-:-u'i':l‘ Tu‘[ﬁj‘ L'? 0.2 1 -
Thuos, AFEU+APER+ AR EWy+ARKER =01 =+ ARKEu+AKES (APEW+APER) — v +0.T?

19,6~ 6.08 —+ v — -3 2

[Mota: Varintion m LEID of answer depends upon rounding of digits nod LEDs od the queantities that
nppenr in enbeolntion. It is & proctice to toke result of each intermediate colenlntion to 20s one more
thon LETY. And fingd result is rounded to appoopeinte LS00,

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

IRFIRE VaTOF AGHT § TRFST FT A §H aFallhHAHH & TR A THAFAT F1 A T H Holeed g
IF YO U HAIF Feded & 9id HeAdald HAE §; FI4T 30 W Ao 1.
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Theme Song :

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

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

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

saeir AT g ST ardT, AT T fA[™H FASAR el
§H Tl e Wd U §H U, el 3 SIS 1T glel |

¥ 37311 o Y 37ER, o §H AT T AT
N S § 599 I} &H, Sl ol & o7elr ol &
R BT fordr T frell &, H1aeAT A F Jeot d g ||

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

AT O gH &7 fAer €, g9 ¥ @ Far v § 3T
Bl GRIGT & d1C Fel I, TGHT Siiael & def AT HEYeT

YA HBUT &I ST o §6T &, H & UTdel gL Ueh Hel &l hleT ||

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

,"’;/‘ = ﬂ"}-

Together Each Achieves More
(TEAM)

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



