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PROFILE IN SCIENCE

C. V. Vishveshwara (1938-2017)

C. V. Vishveshwara (Vishu) is associated to most of us with quasi-normal
modes or the ring down of a black hole. The prediction that his simple
calculations made was dramatically verified after 46 years with the
discovery of gravitational waves by LIGO, which was almost a year before
he breathed his last on 16 January 2017 in Bengaluru. It was, therefore,
most fortuitous that he could experience the exhilaration and satisfaction
of his contribution when the whole world was cheering and applauding.
Vishu will be remembered for a long time not only for his seminal
contributions to understanding black holes, but also fondly for the word
pictures and the Sydney Harris-like cartoons he created to share with his
professional colleagues and the lay public the esoteric consequences of
Einstein’s general theory of relativity. His talks inspired generations of
students to a careerin science, and through the activities at the Jawaharlal
Nehru Planetarium, Bengaluru and the Bangalore Association for Science

(El(!ial'ﬂiS:?‘l)

Vishveshwara was born on 6 March 1938
in Bengaluru. He had his schooling there and then
went to Mysore University for further studies. He
obtained the B Sc (Hons) degree in 1958 and M
Sc degree in 1959 from Central College of the
then Mysore University. He then went to USA for
higher studies. After getting his AM. from
Columbia University, New York, in 1964 Vishu
moved to the University of Maryland from where
he got his Ph D in 1968. His thesis advisor was C.
W. Misner, the ‘M’ of the directory of the universe,
MTW. His thesis subject was ‘Stability of
Schwarzschild metric’. After stints as a
postdoctoral fellow and a visiting faculty member
at the Institute of Space Studies (1968—69), New
York University (1969— 72), Boston University
(1972-74), and University of Pittsburgh
(1974-76), Vishu returned to Bengaluru in 1976
and joined the Raman Research Institute (RRI). In
December 1992, he moved from RRI to the Indian
Institute of Astrophysics (lIA), Bengaluru as a
senior professor, from where he retired in 2005.

One of the most important and bizarre
predictions of general relativity is the existence of
black holes — objects from which ot hing can
come out, including light. It marks a one-way
surface which can only be crossed one way but
not the other — things can fall in but nothing can
come out. A brief historical aside is not out of place
to give a flavour of the times when Vishu’'s
important papers were written.

Education (BASE) the inspiration lives on.

Vishu was the first to prove the stability of
non - rotating black holes under linear
perturbations. Regarding this Brandon Carter
remarked : ‘Vishu was one of the first to
appreciate the importance of this problem and
who played an important role in persuading others
to take the problem seriously as something of
potential astrophysical relevance by providing the
first convincing proof that at least in one case
namely the Schwarzschild solution, such an
equilibrium state can be stable.” Laborating
further, Bernard Whiting wrote: ‘Vishveshwara’s
original discussion of stability showed that there
was no superficial case establishing the instability
basically by dealing with single modes and by
demonstrating the positivity of effective
potentials. Establishing point-wise bounded ness
requires use of more refined tools leading to a
method that differs markedly in substance but not
at all in essence from the relatively simple positive
potential approach. Vishu made a number of
significant breakthroughs...’

Vishu was the pioneer who explored how
black holes respond when externally perturbed4
and proved that regardless of the perturbation,
Schwarzschild black holes get rid of any
deformation imparted to them by radiating
gravitational waves with a frequency and decay
time that depended only on their mass. These
characteristic waves are technically termed
quasi-normal modes, which is why after the
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announcement of the gravitational wave detection
by LIGO, Vishu laid claim to the nom de plume
‘quasimodo of black holes’. Quasi - normal
modes are like the dying tones of a bell struck with
a hammer and are referred to as the ring down
radiation. Vishu’s work is fundamental to our
understanding of black holes and began a new
chapterin how to study them.

Many of us met Vishu during the Einstein
centenary symposium at Physical Research
Laboratory, Ahmedabad in 1979. Though we have
other wonderful memories of the symposium, the
most memorable one was Vishu’s lecture entitled
‘Black holes for bedtime’. It was a magical
experience; an exotic cocktail of science, art,
humour and caricature. Equations were not
necessarily abstract and unspeakable, and could
well be translated in the best literary tradition if you
were Vishu.

At RRI and later at IlA, Vishu explored
problems in classical general relativity with
possible astrophysical implications.

Together with J. V. Narlikar, Vishu played a
key role in bringing long due recognition to the
doyens of general relativity P. C. Vaidya and A. K.
Raychauduri. A volume entitled Random Walk in
Relativity and Cosmology coedited by them was
released in 1986 at RRI and the royalties from its
royalties supplemented by royalties of the
International Conference on Gravitation and
Cosmology (ICGC) proceedings used to setup the
Vaidya —Raychaudhuri Endowment Lecture of the
Indian Association for General Relativity and
Gravitation(IAGRG). Vishu was closely involved
in the group that initiated, planned and organized
UGC Schools on general relativity and cosmology
inthe 1980.

Vishu’s public lectures inspired a number of
students all over the country. His lectures at the
Bangalore Science Forum, started by his guru H.
Narasimhaiah, always drew huge numbers. Vishu
was a best-seller.

The Jawaharlal Nehru Planetarium(JNP),
Bengaluru is a testament to Vishu’s vision which
showcases his multi-faceted personality in
science communication and education. Starting
as its founder Director in 1988, Vishu brought
together a dedicated and talented team and
inspired them to build a world class planetarium
scripting unique shows integrating the best in
science and astronomy with the best in world and

Indian history, art, literature and music. By
example, he set up high standards for all the JNP
personnel and mentored them till the very end. But
JNP was not to be just a theatre. It had to play a
role in science education in the city. Thus, in 1992
the BASE was set up by Vishu to systematically
expose, attract and mentor students from schools
and colleges for a career in science. It may
surprise many that in spite of being a pure theorist,
Vishu firmly believed in doing science
experiments. Through activities like ‘science in
action’, he emphasized the importance of bringing
out in young students the joy of seeing scientific
phenomena. That was a way to attract them to
science. In fact, this philosophy of ‘doing’ science
underlined every activity that was visualized at
JNP in the coming years: SEED (Science
Education in Early Development) for middle-
school children, SOW (Science Over the
Weekends) for high-school children and at the
pinnacle of the educational programmes, REAP
(Research Education Advancement Programme)
for undergraduate students. SEED, SOW and
REAP, all have a strong presence of experiments
that make the programmes dynamic and vibrant
and endearing to students. During the last 20
years, all these programmes have seen a steady
growth in the number of students attending them
and also in attracting quality students with a
potential to excel in a career in science. No
wonder that more than 100 students who passed
through JNP are either pursuing Ph D
programmes. Finally setting up of a science park
at JNPwas also Vishu's initiative.

When the gravitational wave discovery by
LIGO was announced last year, Vishu was elated.
We have never seen him so high, thrilled by the
possibility that soon there would be events where
the quasi normal modes would be even more
strong. The profoundness of this discovery is in
the realization that the black hole, which is purely a
geometric object without any hard surface
boundary, rings under perturbations like a material
object. It is indeed the most telling and ‘visible’
defining property of a black hole. And Vishu was its
discoverer. We will miss you Vishu even as we try
very hard to follow your favourite lines from
Machado: ‘Traveller there is no Path, Paths are

made by Walking ...’ NARESH DADHICH
BALA IYER
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A7) €310l Anesthetic Gas ial Respiratory
Gas (H=4cl d1y)all PZiRIc] 2 del WIRIYI HIZ
UIa 8. gol VeI [Qstioii veitileli go(ls2wel
HI2, A HI2, d¥ell divdiell RIdl Hi2
Vol sles3A UeIToll cigiRRIe AGAIRA HI2
Uiy 8. duy dilddiesi (Super Conductors)edl
eARA M2 yel Al Ad gugA 8. siy
spilRYRs 3 ouslles gord vlavial 3 dof
odRrRel weldl H12, AldeRs edid¥iddl
UAGAIR HI2 Vial £2dI9Y o] RAAIUMIS GiEIRERI
KeIdl M2 dHY AIEA BUR [Asiesid
81%3] auviRidl Hi2 i1 deil Guiial Y1y 8.
BuRid vjoi ¥ dliefl 21855 (<1 micron) ERIYdI
Axucig AatiftilRi21 241 Adol] 2eeell 53 sy
8, ¥ l Add di2ifdisdl 8, ¥a dld i
Adedl Gulial MeicRa, Uidbii, RRIMs?,
A9 sinl, Micle>1 313 FdI geiloll 1A
Hi2 Yy 8. duy viellefl sdi durRidl Hi2,
AR RAlell ISR RIdI HI2, dol — 2lese
e MdI8l — 2s[2Sicll AR HIZ2, UEITdI
cillds dpRienil usiRidl Hi2, YeIdioll YEI—YEl
Gdvollcll 2A0AIR HI2 ANSSH JBTASIRRMI,
¥As Uil va FMAs ddiloll AeA1R1 HI2
A1 uslRsIVlell Guailal Y1y 8.
GuRid 3edls ANy geaiiil Buz Aigiled
Adivel [AsA1gapii 211d] 8. ¥ 11 ¥01 8.
Fluorescence Spectroscopy : i1 ?d MRgRe
GuR AaIRd 8, F4i veld /g Gur G &1gMR
/ Gl grigdl [ABReIe] A1id sdi d e Gl¥d
AU 19 S Vlal cAIRGIIE d oflI] 2A19[R1 /Glof
eRIddl glelal ([ABRe1)d] BRi¥al 53 8. 211 bkl
FURjAARAMRIS Vi AlEsd Aoial dddl BUAINHI
gefl MA[RA 8. d¥e 211 d sikfe34s [Qsiienii sI,
dIR2s, 2215l (Colour Dyes) ¥di [QARE MsIRail
EIToll 16A11 SU1HI2 YR~ 8.
X-ray Spectroscopy : IR Sigf UeId /gy

Guz 2i—[5eil (X-Rays)d uduId sABi A1d &
QUR, d gcoll URAHIRRAleNl JASSlal Risild 52 8
Y41 dl d Ysd cid 8. Fa dld sidl [Afkel 2u34
G Geiwd & &l dl Glig] 2Nl Y1y &
GRu¥id 3 MNid1 [Afserd 29[ / Gl 24 % d

s<all Wl s w1l dizif@isdl &l 8.
[Giffid gcoll wie] 218 sig [6ifid Gl
isn1Ad &lA 8, ¥ 4y Guz 215wl AAvId Ydi
d Gofii 3SR YR~ 8. ¥ FSR ¥ d sl
AARAMIS cigdedl A1121d] d121(Bisdl &1 8. i APY
Guskel 93 21 didf@isdl X-Ray g1 3
gdsglaiofl Glod Hudnii 2114 dl, dell Guell F-d
Arude] cigRel § RARARAMIS cidell UsR el
sy &. X-Ray Emission 3 X-Ray Absorption
Spectroscopyeil GuRyI21 AH1IARI [Asliel  idl
3ERAC ARMAMI AIUS Id YA 8. ¥4 S Energy
Dispersive X-Ray Fluorescence Spectrometryeil
sidfos ARAeAAI BUAId yReERAS dol 3
MUIEldloll AEARA HIZ dHY SIolfeis RAIRARIeI

veYIA¥I Y1y &. duw Scanning Electron

Microscope Energy Dispersive X-ray Spectrometry
Si3(o3s AR~AcAMI BUAIdI ol geASRIIall MSIR

ARIdl dHY G<yoll iSRRI AR SAI HI2
sAIMi 2419 8.

Spark / Arc Emission Spectrometry 1 Zld ol
veldli gid dedl / ueidlofl a1 duiRidl Hi2
quRI 8. FHi Adl 2xuaHil Gl [Qgd eonel
RUIS URAR Sdi A3udd divdiel 98l 8. Fa dld
detl 2RI BA¥d U1 B, Aal Y€l Y€l dRaIdcIY
ariddl [ARel / usile] Bci1¥al 52 8. F US|
AMIoY Spectroscopic Methods 43 Yss:el saABHi
2119 8. dell vl Addl Axuai sAl Yig ded/
veIeofl &1?l & d well AsiA 8. 211 % d 218ig
dedioll u?laiel Hi2 Axydda sige 93 w5/
AIBes sAUBMI AId 8. cARGlE Guisd d
93 Aeid ded / el a1l 2431 dui s? sy

8. Aigfas w4 [eRiBId 19 (Controlled

Deischarge) 93 Jxucdi aig 3 Aelg ded /
veido] sl ver vell s 8.

UV Spectroscopy : @2IGH21 Gigli % URuM12] UV-
[ARdIR¥i 2iNeI 52 8. SIRRI S UV UsiRial slelaidl
Gl wRs1e Aol gAsloial Gal¥d sul 412 YRl
gl 9. o wYR1 vo ¥ G/ &la dl
Photoionizationed] Mf5211 210c1ell &1 8. Bei¥d
Ydi giclalell 291 UV [Qeiiedll gy 8. UV
Spectroscopyetl Gulial Adl5sd ARAeANI aell dd
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Y1 8. ¥4 3 ARN3i Ml 2icl DNAJ Aigidl il
day sig sdepii il DNAG deiltR weidl 412

iy . dx sig Organic / Inorganic Compounded]
Al 342 yel YR 8. ¥M 3 UV - Spectro-
Photometeroil §IR(c3is 2A1uc214i BUIdI YeIYEl
MSIRall Sioileis—isicifois 2uAlvell / Misse,
RAAIRAMRIS 332 Vial 1ISloll AEAIR1HI U1 S.

Infrared Spectroscopy : 11 Zd¥i 2Nl A>ud
GUR [6if31d dz21 dollg griddl IR- [ABRel 2A1dId
sABMI A1d . JNdl A3Uddll ARRAINHI
RIARAMIS oiE &IRl A1 dR2Nlo] YEI-YEI MAHIRPI
eI Y1y 8. A1 AWNel gefyedd A1 Gy
Auddf ul2iel (Analysis) supii 214 8. A1 d
%€l %€l BIYRIA sUall / Eldoall sdi uBIRd]S
cigiell Eidell I dedl 246A1 SAMI 19 8. VI
s?la Organic Compoundi Muyel qefue Gu:e]
d¥ell cigdell USIR Well ASIA 8. Foll Buel - d
Axudol il YA 8. i1 Spectroscopyeil BUAIdI
Uidlhiri, 2018l, wdiResAU1g%d vad i Sal
[QAQe yeiiloll 210A1RA HIZ YA B.

Near-Infrared Spectroscopy : [Agd—Yaisla
qefyeei IR-Region 211 Y2 [QAeiRidi 4guIRkd 8 %
[Ae112ile11 ol 24eis3 Near Infrared, Mid Infrared 1ol
Far Infrared 8. % OS] Near Infrared (NIR)i did 22|
ollE dd ¥ vddl [Qeirt 8, %l uRIBIS
GuiBidI aell ciell 8. siREI S sig Arudi dddl G135
Jell wdioll 23l Mid s=di gaR 8. defl NIR-

Spectrometer As 3ol (Scan) £1Alal il MHIRIHI
Aude] Analysis sl s &. Spectroscopyoil
Gulldl AclI¥e] YUssI sd1 I sPilRYRsH Adl
edidioll oldlideMi Jiad doll 43 dl LA,
GliiZseldl® A3 VeilfisAdl YAUssAMI,
MIZRIMAsA yassePi, ol GiEliRRI A1
M2, 2221gd PosEsMi, viiu ueiicdl usRiell
Sl HI2, \difRes-2a21gd Fdl uEldd]
clalid@Mi, ¥l &3] duRidl M2, 2iR2ieI 23,
doeil A1 ASNIRAA YEI-YEI USIRal U
ylaieii 931R yi2 s? qIsiA 8.

Fourier Transform Infrared (FTIR) Spectroscopy .
A1 A di Fourier Transfor Spectrometer ed 3 AUlAd

(Moving) 324121 €RIddl Michelson Interfero-
meterefl MeE U3 YRicig [Al5eilon Beanpiiel sig
< / A*d Bur Infrared [AlB2e1 A1vId SAUDBY
UG 8. PoegAHlewll ciad AR &IR1 Adi
aeIs uriddelell dlg Bgeiddl v dsidd Gurel
Fourier Transformationeil Guiiol s3lal s drlye
A 8. ¥ delfue 8uel Axddd] 2lav / cigrel
ol dail dqRignil «ell AsiA 8. Hidy ARMIY]
YAR di IR - (5eilsiR1 33161 ghiladifCiaiod]
Aigdidi $WR YR~ 8. Foll gkl 3[EMAi
glladifGiole] M1l el ASIA 8. dxY Vi —
veidiofl usiRielbi, spiRYRscid ooz 24

doll Bculgotni, [Ag12s] (Explosives)oil MSIR aiss]
sdl 12, Narcotics Drugseil MSRR ¥IRIdl Hi2
d¥es vidliofl BieA1Ri1Mi 211 Adeil GuAyldI Y1y 8.
Nuclear Magnetic Resonance (NMR) Spectroscopy .
21 Acri SIY geoll UIAIRIeN oY (S
di2ifdis (Characteristics) el sdleeH—AiBiglA
(Quantum Mechanical) Yoisla di2ifCisdl 423 Udi
eillds ojolie (Physical Resonance)eil ey,
I MISdI o8l Yoisla FAstofl a1 Eli saPi 211G
8. gl dsiifeis iMeedl F43 AIfCUs eilldsA1R
25l2s 1al 215254 (Crystalline & Non Crystalline)
yeldilell 21cA1R1MI NMR €eddlell GuRilal Ui 8.
Al5sd ARAAMi Magnetic Resonance Imaging (MRI)
viol ¥ MAldd 8.
qelfve [stiel A s Ad] Al 8 3, el

[Qstiell McAs Aai geaofl YW 541 Hi2 d¥HY
daall eillds ial AARAMIS dpIEH] eIl HI2
Y1y 8. dHx 2gsi2l [QAsilel 23l yel dell Guiiol
gell dadi dirl 8. §iR(es ARleAMi H2Iei Pl
jARfleis yuss@ Hi2  Spectrometers /
Spectroscopic Techniqueseil GUii21 &1y 8.

aid] 2soildiel GuAilaIl 32dis Bus:elid]
Baua 216l se vt aell 8l 2R dus yeasel Hi2
oi¥olig] MIRI VeI 312l Gusrell HI2 8] 9g Adq
&d. ¥ &d PPM (Parts Per Million) 244l detigfl ue
g Y 213 8. 1Yol AHA Hi2IGIPIol YYUSSN
sigf s o MUSRell Spectrometer skl YUY AZ d
E21i gen iMeadl A1l 81 8.
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Aled) vidsiis 12 aseiRaAld 18 Saley s2il
acS &ca NI RN2AA uAAH dIR AlsziRAld] 2a1€] 61612 uIsl

As2leal Ned 97

cis2fe1 A yedl uR 2ilell yadi Geddi Avdl
HollA 8. Vicid 22H SEall Vol VAalS USRIl AISIR
gR14dI Gis2fRa1 213 ddl dididReiMi €] S 8. HI2
€ld MERIall CifSdI didigRRP dcid oAl divdie
3 ugl 2ucRidll AS] aivid] 213 9 ycid Gl
diudial yel cis2feal «d1 34di 8. e AS U vk
£ dididrRrl 923 wAR VUl RAledidl] did 211d
iR 211l ygai csZRaiell & Mg saPi 2419 8.
cis2RUl ojsAlaisdl ¥ &l A o1l Z2clis cis2feul
Guaidll ver 2Aaicid i 8, Fu3 ganidl edl
olaliddia] SIM Sedi AAsERal. Hlold AR Ao
sivllg] cldc] 8, AR ciseRUl AR ABIIeY Fd
s ¥ sivg] claic] &1 8. Ada ARk gldl ©di
csefeal idld] 2iiasiel AiRd] cig Hallka 8.
Zeaiis (sunii dsélealdl AV d1141 3 614 Aal
ui el GulRdd g1 8.

A adIRe 221501 (UcS EcY ilalIgiiel)
&Rl MYY duid 1R fdl d2Raule [Ge «gR
SAPI Y 8, Yol ST ey o2l ycs dc
idlatigfBAatoll detRi1g2 UR i1 [GRe YsuPii A1
&d. latIgHRAcloll AUBAIAHT SEUMI 1Y T 3
1 cisefRal sig Ale2 criiifesel] siopyi id] 23
A odl. vcuR YedHi dai siopi ddlell di
MAIRA [Grega @1 8. HI2 &9 dofl egl Ml IS
el AidlaigBAed  edl SUofluiad vd  gdl
igiiasia 2ld s3] 8. gcd idNaligRBAal 211 12
as2lRulell (G224 B 2sd, a1 dia M5 MRAIRE
sl [Qeirnii gl lan 8. vidlagBAaiall
ifiRece [5ser woikd si. 3¢ VA sgj &d 3
druell uiRl A oliR cisZRaldd sig Saivatdl. dni
e viiRiifes eqiil dol 2113 [eivga 211fCid Yef 28]
8. ¥12 &d 2342 [AUall Hioid 2122 213 vidRl Geil
Y2l 8. 8cY Idal1gx3AA 211 GisERUld U o2
led 3 Yol sig g1y ai¥ll il ¥d 21eicl 8. il
as2Ral Usl 32dis edivilail, o1 813 A i
quRIdl A1Lell sIR1 ¥ SAIY AS Ad] S, HI2 A 43
A1giofl Avidiel] 9elIR 3R 8. 21 dAsERAlal sIRE

oiifo121 3 ue] cildle] ogsiel Tl G111l S
A3 8. 2 dselal A uey Aed 3 Blesd
([Gedi 2119 8. &g 32211 diddl dsEleAld
sI@l 2NRAfG11 a1 §s Uigxs(eidtefl 241 Y A3
8. R[5 32213011 AisERAI yel A1l % A4A1 AY
A3 8. [¥leaidi G-20 32Aofl dss il 28] 8. dol
YBdl i1 [A2 ¥&2 s3dl 211 82Mlal Adydni v1cyl
8. AdlagB2Aa s&] &d 3 vIudlside] 2aIe
sndief 28 A wdIGER] dvell Rilddl 8. H12 del
cl5s Ugdl A1 (A2 N8R sRUMi A1} 8, ] ¥21d
dell siellR ol def 3. &1d ¥ A AJdleaiRilles
BGudou 8, d clglell MAIPH A1 dselal uR sl
ugdl ver yRenn 3oy o2l 312 gcd ldlaigHida
%¢3ldoll BAel edl Suddlilal yel 211 dsfeAledl
g1 el sizdl 2dld s3] 8. (A2 dAR sA1 412
dlaligfHsad dell forveldl dl el Rld
RCi1%a YGruRidlon g [Qeidr 2ARd [QRQY
AURAloll yee cllell &dl. [GRe dAR sl HI2
Aol BAal B2cIS HIVES] oisS] sAT &dl. FHS
cisefRalell Ay A1 el B2dl A4 edlviial 8Y,
Y3 872 cisZRAlefl 4242 €]l AR U dIRUIR YIRS
87 A Hlold — Hlold 41, Hlddd-Mill 4 Vidl
uiell - wiell 93 sedl xsuell $diRa 872 sigfd
as2RRalell $dIdl As] ASIA 8, 9912 UHlell ¥dIo]
Joey yedl 1841d dAR SRAUBI 1<) &dll.

as2ilid] a1€]

(A AA1R2Y 221501 N8B s3¢ AAsERAlo] (G2 u1E]
2 5Y 83 V5 doll o3 GRI ey Vial Ui SiseR]
d2i [QstielAlal % 213412 A USIR1 8.

Priority 1: CRITICAL:

1. Acinetobacter Baumannii 2. Pseudomonas
aeruginosa 3. Enterobacteriaceae
Priority 2 : HIGH :
4. Enterococcus Faecium 5. Staphylococcus
aureus 6. Helicobacter Pylori 7. Campylobacter
spp. 8. Salmonellae 9. Neisseria Gonorrhoeae
Priority 3 : MEDIUM :
10. Streptococcus Pneumoniae
11. Haemophilus Influenzae 12. Shigella Spp.
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Community Science Center, Vadodara

Aarti Society, Atmajyoti Ashram Road, Subhanpura,
Vadodara-390 023. Ph : 0265-2389749

Summer Vacation Programme 2017 - From 1st May — 3"d June 2017

Junior Group : 1st Std to 4th Std. (5 Weeks, Monday - Saturday)
From 1st May 2017-3rd June 2017 (5 Weeks, Monday — Saturday) Junior (1st — 4th Standard)

Grade Programme Std. Time DEVIL S

A. 1. Yoga 2. Science Games on Computer 3. Craft Work / Paper Aero | 1st to 4th | 9.30-12.30 5 Weeks
Modeling (for 2 week only) 4. Little Scientist — Fun with Experiments and
models and Film Show / One Day UCMAS - Activities Art and Craft Paper
Bowl! with flower, Paper Mask, Basic Drawing and Coloring, Sand Work,
Thermocol Painting, Painting with Grass and Flower petals etc.

Workshop on Oral Skills In Mathematics (1st To 10th May) lll,IVandV 9 Days

Chess 1st to 4th | 10am-11.30 | 5 Weeks
Robotics 1st to 4th | 11am-12.00 | 5 Weeks
Scientific Toy Making (5 Toys in One Week ) 1st to 4th | 10.30-11.30 5 Weeks

Regd. No.:GUJ BIL 00745/08/1/2008 - TC

Senior (5th Standard and Above) (5 Weeks, Monday - Saturday)

|
Grade Programme Std. Time DEVIL S

1. Yoga 2. Basic Computer 3. Craft Work / Calligraphy 4. Experiments on 9.30-12.30 5 Weeks
Chemistry, Physics, Biology / One Day UCMAS e Activities Art and Craft
Glass Painting, T-shirt Painting, Clay Work, Canvas Painting, Paper Bag,
Envelope, String Ball, Flower Making, Decorative Aarti Plate etc.

Workshop on Oral Skills in Mathematics 1st To 10th May lil,IVandV | 10am-11.30 9 Days
Chess 5th 10am-11.30 5 Weeks
Robotics (Rs. 900/- For 1 Week) 5th 11am-12.00 5 Weeks

Scientific Model Making (5 Models in one week ) 5th 10.30-11.30 5 Weeks
Name of the Models : Periscope, Multiple Reflection, Telescope, Hand
Pump, Double Cone, Kaleidoscope, Diver, Balancing Toy, Wind Mill,
Galvanometer.

Aero Modeling & Electronics : (1/5/2017 — 13/5/2017) 12.00-2.00pm| 5 Weeks
Aero Modeling from Balsa Wood : Electronics Model Making

e B, Book - Post
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