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1. This article was first published in response to a Sawaliram question in Sandarbh, Issue 88, pg 21-25. URL: https://www.eklavya.in/magazine-activity/sandarbh-
magazines/250-sandarbh-from-issue-81-to-90/sandarbh-88/978-sawaliram-88.

2. Source of the image used in the background of the article title: Helium Balloons. Credits: stux, Pixabay. URL: https://pixabay.com/photos/balloon-helium-air-

flying-bright-3360126/. License: CCO.
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Uit =T 9 oh ek 9T, 99, Uadt 3T

T B 3UTT oh &9 H GICATIY TSt Strar

2 oo faforflaq seaa @

o Uxi <t S IR et Tdet W aed
ST 3 T ! 3UH (Cuticle) Fad
2 | TE T T ATHE T Wi T
T G T STt waref & S
BT |

o =W & g w1 T IREW
(Epidermis) 2T & S 3w
FHIITRTAT o Teh T & TSIl 2 | , N/
b e T o1 g SRR gt e e oot 3 o el & e S B
SRS aqféaﬁaﬁﬁrmaﬁ Credits: LadyoHats for CK-12. URL: https://www.ck12.org/biology/Leaf-Structure-and-Function/
% Wh-H 3k T B Tohd @l lesson/Leaf-Structure-and-Function-Advanced-BIO-ADV/. License: CC-BY-NC-SA 3.0.
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=hT &Il AT B1aT © | 36l & H T
ot feord 2d &) fsiistslt i <61
Tl #ht et Jae W Ty St
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Full o el st & e

T 9 S AT & Tk Hash hl
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F| IT TR & JHR T HITERTRA
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(Spongy parenchyma) T AT BraT

STIHTI T BT | FHT TG e THTT HIOT &Il 8 | TSt Heah
SRl Tmepfr aTett ifsTeRTstt & A7 BT & e e § 3
SR TRTEhT ST AT ATY LB & ST SAferer 3 feord 1y
TETSA § S BN § | 39 TR 1 I A, ke qur sl
ITFAT T BRI BT & |

ot T AT TehTST Toueh ShITITERISTT o W a0 ¥ ot Bl
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(Tubes) THeToRt Tk G=FT &1 fAHior it & 8 daegT svee
(Vascular bundle) F&d & | ST JATTEHIT AT Xylem
sap) (S a2 389 gferd @fie) 1 frgh & ufve 7o @t € stafs
FACH ATRTE T, STHAT STFAl qUT S S i gt o
T 3 31T 9T 7k g et & |

ATHA-3 ; STATT T2 87

ST Ut ok SATEreH | Ue feo3 SieT & Sii ST oh g SATesiiad
T BT 2 31K 3w Fepe siferd # Us T ANt § S TRy
TTT o WHH BT & | STers T o T1EST 3 oS B & S O &
Gl T&d 8 | STy ZHI, STAsprfl, Tere), THer 3T 31e ||
it uferi o feRaml 3t i e ame S 2

AT ;q’sﬁncgam
e 3 foog 2 € Y Suerd & Srestied T Bia 3 A uftrat o Rrt qer feRamt R ute e #

Adapted from https:/[slideplayer.cz/17948281/105/images/slide_16.jpg. Credits: Felix Byrd in his deck on Plant physiology. License: CC-BY-NC.
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Ft 2 Toh st araraor fohear
T HIT Y[ 8 | T ForerT Aferen
T SR Yk BT § ST Steat
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AT T T & S|
HTRITET T g shl TT1d 39
TR it ot 2 fo ater o sIe T
ATATEROT foha=T 79 | STdTeRr
St erferes 7\ Biar ® Sadt
STed] FrRITere T 81 ST
2l

IEEst=16)

9

2 S g F s (e d€ S @ fore e

HHRI, A TERAl qA

SR 9o S W % &

nefaE 3 Ruq sy w0 W T (hydathodes) TR
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WAH ¥ hl G919
Credits: Kishore Panwar. License: CC-BY-NC.

fafere fos @ scafSla #ar 2 (2@
qaFa-3) |

forgama 3 iRt # gram & STt
gl T Bt 2, S FT ST
3fcafersh Bar € foheq T o HROT
FTSATeES Hifh g § | arsdeest
% foudia, g gfshar = Ta &
ITd: Sl Bt & (31 ATed-4) | TSt
% NI Ush eMHTcHe S <Te JavurdT
1 frrmtor feman Sirar ® fStees T @
SR W Al e agan & | Hae
Tued | fod ey arfeehstl &
ST I8 W Heheed TeT | BI fean
[ERUEICIE IS E LRI IR TR
STt 2 e I T ufeE | § Efad
T ST 2 | hvit-ohft 59 T8 o e
o gt I Uk ahe que fows et
2| 39 YR, forgem SISt o I
STreT SHTOT S el 2 |

forgara a9 & S Hl HH
T AT 82 39 JfshAT o HIROT
2 Stet | e Stet forva s war @
oren o 3 Tt @ 5t o sed
ol 3T @iSI 1 | T 2 | TR
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It Sl HAE o dI9HE W s T9TE
T grar|



o TeiT H ITh STST §HT ST SATreRTTT STet bl BT aTiTearsiq qelT felrgare & Bl 8 |
o ITSHICES STeT ohl a1 BT & ST e o arrarefar it o feord Tl & Sfed o o &9 H Bt 2 |
&7 & aTedicarsiq 3T qT ATk el © 3R I8 Afehat ufri & erar 2 |
o SIS T o &9 H il o FoRl qT R uX fRerd STetteet o Aread & e anelt 1fatra
| ST oh! BT forgarar 8 | forgaer i S=eraw 2t Ta o qem wid: el 2 |

Notes:

1. More details about measuring transpiration rate using a low-cost 2. Source of the image used in the background of the article title: Guttation
potometer can be found in another article ('My experiences with a on a rose leaf. Credits: Buntysmum, Pixabay. URL: https://pixabay.com/
Potometer') by the same author in the June 2021 issue of iwonder... photos/leaf-foliage-rose-plant-dew-drops-5257161/. License: CCO.

(URL: http://publications.azimpremjifoundation.org/2848/), and the
recording of an online discussion (‘Experiences with a Potometer’) with
him (URL: https://www.youtube.com/watch?v=FzH43W89E2g).

FoRyTR dam Srete fag weTforeer, 3R & Hafa ameafd fo o STearash & | Seht &f= qerm sriars wafewor

T | <. dam Rveren ikveror 4 wfshr w0 @ A0 ofd €| I fRrerehi q forenfei o foru sreh g S

T forehferd fore & | e itk foT ok ©5% qedeh fordt @ | 37k o fafiet wfsreratt qerm s ot  wenrrfRra
L Bl &d & | 3T kishore.panwar@gmail.com T Gre TR ST gt B |

AIAE : AT HIA YA G St it ufee - g Sure
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Story: Ashish Kothar|
Tllustrations: Anusha Menon
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HY AT A
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T SMd € fF difeam Fdnss S
AR AT YA ARl & TR
1000°C  3TM-ITH &1d € | 3ad 3T
T, TSIl HRT SR FARGH S
A AT YA A gy wE w
AT R Ererd € | T formeft sae atef
AT | 3Rk HSfeld Bl & | AL ST T

2, et fop et strarfren aifiren o firerer
T AR HTE FASR & S & S
fordl! s1geftr o1] o fomem W wewSt
TS A € Sl 8 | foe, T Wy
@ R?

S dS2... AfSTralin wpet T | RamR, 2022

3fefd TR

formar =1 =il At safaes St @
e ferTenes feaor |

Credits: Ingvald Straume, Wikimedia Commons.
URL: https://commons.wikimedia.or

File:Natriumkloridionegittermodell.png.
License: CC-BY-SA.
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e & fow fSraht <ifees ot
T SATEvIRAT Bl 8, I ° TH I8
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HUHAT H AT HEEAIST ST
R - § 79 Ted ) Hewasht
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UMY AT IS W AR
EFTaIT 9T B ST 21 TH HewEst
ST 1 Fellehd HEadIS AT
FeddlwmRafd d S a2 fm
oS W Iufeud Roma e
o I o BTEGISH T IUTE AT
1 AN HAT & — 36 ThR H Th
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STTAT 8| STeT 9Tt 3kt ST AT STfeaa
foram ST @ qr Srurett 6 3uferd
2 €l
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.
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H
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H H

-2 : Fepead wors TSyt o sfitar staatoTes: st i T figa-wems oy wer
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Adapted from https://projects.iq.harvard.edu/files/lifesciences1abookv1/files/2_-_intermolecular_
interactions.pdf. Credits: Copyright © 2022 The President and Fellows of Harvard College.

F-AVINSE AT Sl RE
rfad Tl A forr-
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T SR & ¥ THEH o T 11T
TEHarst et shi ST 9T TR
TeE ¥ foem w| g SHa § fR
we o faya ae sFar € S wue
gfmer & dfer faodia gl arer
forera STTareTl o Wk it hi 37T Y
FS A fom S &1 g oy
3 YRR o faera o wehdl § — Tord
I 37ETS |

wr foya @ o0 € o fie
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@),
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ST 8 T SO Y e
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Wwﬁﬁw&ﬁﬁﬁw
T o g B (n)ar?aﬁm
foga o= srgefw ereri #
Areeforen fega & Frator @ A
Wm%@\ﬁaﬁ@aﬂi%ﬁuﬁ
AT B 2 |

Adapted from https://projects.iq.
harvard.edu/files/lifesciences1abookv1/
files/2_-_intermolecular_interactions.
pdf. Credits: Copyright © 2022 The
President and Fellows of Harvard
College.
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foR@ womcRARl ATl AT ded
TgEasl &9 ¥ Irefud @ )
o giOmEET A % Hfiw
FART ol A foraqwor g g,
S 9 Suh fercadt St @@ &
U T AR T T 2| T
s fayre—eers fey wewt fopamd
[permanent dipole—permanent
dipole interactions] Fed © (fer-2
G)|

foreft sTgrefier a7y o sreers faya O
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FTcHe DI 3Teh ST hid & | 3 ToTs
fegafa foyer wer frmg
Teheardl STemT-STenT Fohtt o Forel
& o= Bt 8 (-3 W) | a1y
HOpAT H S1erTs foga aa oft T s
Hehd & STe AT T &9 ¥ foafa
AR ST @ & 3a I AT
ST € fob o Toh-g 21 Sfcrohftial e
AT & I g foran & (I &
el o Uh-qHL o Herd [ehe B &)
T g T &, (Rra-3@ 3w) | 36
TEAd A o TH B T T AR
¢MTcHer AEY AT &, S -
qTE o g AT i S1gE A |
FAFSHI ol ST T ol & 3T

2l

-4 : ST we ot geES d@ET 5
fafor e shrei ST A U ety
T e T SO TS qeHTrSt
% 1Y FEEANST B ¥ SAEUd g §, S
FraraTt T 9 SATeT T U Jedeh sHar

Adapted from https://igcse-chemistry-2017.blogspot.
com/2017/07/150-explain-how-structures-of-diamond.
html. Credits: Keisho Inoue, IGCSE Chemistry 2017.
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o IIAIITCAT STl ol AT i o 7T Ioadt ATHTI shi SATIYFhAT B & |

o dfeh ST St wehemTelt Rer-fomyd sl SRT U 1o SIS Ted &, JAfTT 3o I
T Bld 8 |

o TTATToh STEEAT AT  HeEISH ST 30T B €, Aok fUeer T g S0 6 s
AT oI TR 3T 22t & | $9 TTaT-qiE o S SeEars ST Sk
wAaTe|

o 3Ty ik # TaeaToTfeh TER fFamd 7 o At Bl § — wod fyeeond
fiera, v fiea-Sfta fgrefter i areaforen feya S fgefer | 378 & v fgawod
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o TR TR o 1o A FEFTT B & sRiifer worTs fega—wors faga e foram & oft
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Note: Source of the image used in the background of the article title: Covalent Bonding Atom Orbitals. URL: https://www.maxpixel.net/Covalent-Bonding-
Molecule-Bonding-Atom-Orbitals-2146393. License: CCO.

Afefr awomEer e ISt Iafid, Sree o AR T Sees 8| gien Tt awy sieeae
%% (IGCAR), Wﬁwmﬁﬁw%mwﬁm%aﬁm B—Eﬁﬁqﬁaﬁgw%
s, Wﬁt@@ﬁ%mﬁmmﬁm ﬁﬁwéﬂqw%mﬁmﬁwﬁwwﬁﬁw
- AT T d@eme (11Sc), Wﬁmmmﬁzémwmmmﬁa%m
aditi.chandrasekar@apu.edu.in T graeh fohaT ST HehaT 2 |
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Credits: Viyyur, in Thrissur, Kerala. © Invis Multimedia & https://www.crowdforesting.org/. Reproduced with

permission from the rights owners.
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Credits: © Invis Multimedia & https://www.crowdforesting.org/. Reproduced with permission from the rights owners.

Credits & License: © Invis Multimedia &

https://www.crowdforesting.org/. Reproduced
with permission from the rights owners.
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Credits: © Invis Multimedia & https://www.crowdforesting.org/.

Reproduced with permission from the rights owners.
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Credits: Photos taken from Thiruvananthapuram, Kerala. Credits: © Invis Multimedia & https://www.crowdforesting.org/. Reproduced with permission from the rights owners.
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Note: Source of the image used in the background of the article title: Miyawaki forest — 9 months after planting. Credits: BemanHerish, Wikimedia Commons.
URL: https://commons.wikimedia.org/wiki/File:Miyawaki_forest_-_9_months_after_planting.jpg. License: CC-BY-SA.

Additional Resources:

1. To walk through a 15-month-old forest grown bottom-up the Miyawaki way, visit: https://youtu.be/l4tvAizYfGw.

2. For more information on the Miyawaki method, including several success stories of forests created through this method, visit: https://www.crowdforesting.org/.

3. For more specific things to consider before choosing this method: https://www.thehindu.com/sci-tech/energy-and-environment/they-grow-fast-and-easy-but-
do-miyawaki-forests-meet-the-fundamental-principles-of-ecological-restoration/article65258901.ece.
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Credits: Mrinal Shah. License: CC-BY-NC.
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Note: The activity with straws has been adapted from Arvind Gupta's Splendid straws. URL: http://www.arvindguptatoys.com/arvindgupta/DH-AG-SPLENDID-
STRAWS.pdf.

. IIIATE SIS gAreror ; it S

HuTTe 9ITE T <ht fRifarer € | qomer a1+t s g Svafei & fo fRrafor <6 & o s o & € | == o fo™ |
. T IfshAT BT Tk ATH=eERT WWWW%I L) shah.mrinal@gmail.com W gk foRAT ST TeRar B |

HUT T : 17 ST

B ISR, Afewrafin Tper age | Rawr, 2022 | 23


mailto:shah.mrinal@gmail.com

24

AR T AT ST @ TR

g} & SRR I AT

ERLEIRI RIS
39 G Y& T 2 59 ol §E H AT
B ot off | FTeAifer, 379 T A © o6
gt % SRR I &A1 TTHT-HEH
AT g et (TS | 2000 €Il &
Wl e T AT Al SRS
ECURER IR CIIRIISCIS IS I R
HATA qe F fe@rEr o St U A
IR, ST SR Sferehieaht S
TeTEIaT <l @it oft T2 < oft 71 TeT,
feeAiiesh A1 feme wEMENRT o W H
foream & 7 S e (-1 9w |

S dS2... AfSTralin wpet T | RamR, 2022

S O fag ot aniten o)
ST ST 276 ST T H AT AR
T TET H gIAT A1, S IW qI W
HTHTSY 1 e o1 | I8 37T &M &
AT & ST ST & SR Ao o e
1 T g TR § gtk firer oF
o TG, FEERHTST a1 TR HforT 1
TERI L T =t T | 1 Tt b
39 #, fier § werdifea o wmae 2ot
AR SRR A e amgsit
H%h Toiasitgan § [EAheRTede 9e
1 UIRY AT | AT TEAHIT T
EREIEIEECIESICINEEC ISPl




MAEF OF THE WORLD ACCORDING TO FHATOSTHENES

forsr-1 + 77 g o6 SeEreertsT et shi 19 off Wt H i 78 LT

Thiwke 87|
= — = i ¥ o B
b ) - L
o e - i
At i
o S s - x e
i ‘_\_ > ¥ i I B .-J : a
) "I A TR ¥
fo  wd & X N s
Fa, - rrigt Bl T N 1.4 2
(S 3 Hiden g (Eet s
e e Lo T
. i === . Bix mErxE 5 ' F ikl Y Bk %
H | Beerl g gy 'Y i a
4ler i o WO b P T il B e 2 ¥ r
bl it femat B o 5 - s
H_..H-—A-...i__ o el e Rl L b S T i -
, Nt L T s iy ] : : n oA LI L :
U e = ", # :
| T e ey Y A f It 7 e T - A \
o e o : —_:ln‘."'“_" ..l.__l 1.'_| i o - g " M i .h 5 o _ri-"' F
A i i - Ty o § J ] = Ty
b A N S TR " R L ¥l i S € wd L
C T - o M, - e T A
}N L = Flrguman t i - y
- i = P A 5 1 A Lo e, N
______ e - HJ'.-' FrC— - = ki lif‘ Ak b sk \
! apelfT Sl f
A e . 1A%
5T\ - .I
= Lol E R X 1 = ol T T | / e
- L. b & ; :
% 5 L W ST VO
-] - ER BT i
= T A" R F = il v - ;rl
= o | |
e b . 2, =
“ o " b
Crrnelt N + f & Lebit by sl di :'!I
Ao Tels ; S E e SR ,
= '\l.--:' .l'll—u":_‘_.-_ = o f P _.""-'.
" h e S ke f R N L T S ¥ E4
e : --'-._— b ——
St 5 R ; e == -
- i '_ d T-rhull--r
£
¥ >
¥ i E -1 N
T i r il
[
i = wem wmm mem
My |."-I .
winilove  Aolen Slurrms

Credits: Bunbury, E.H. (1811-1895), A History of Ancient Geography among the Greeks and Romans from the Earliest Ages till the Fall of the Roman Empire,
page 667. London: John Murray, 1883. Uploaded by Sette-quattro on Wikimedia Commons. URL: https://commons.wikimedia.org/wiki/File:Mappa_di_Eratostene.jpg.

License: CC-BY.
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Adapted from http://karidiscience.blogspot.com/2013/03/blog-post.html. Credits: Agios Nikolaos on 'Karydis Manos: License: CC-BY-NC.
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Notes:
1. Eratosthenes' method was described by Carl Sagan in this video: https://www.youtube.com/watch?v=G8cbIWMvOrl.

2. Source of the image used in the background of the article title: ‘Eratosthenes Teaching in Alexandria’ by Bernardo Strozzi. Credits: mark6émauno, Flickr.
URL: https://www.flickr.com/photos/markémauno/10832052985. License: CC-BY.
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Credits: Adapted from an image by Dr. Angelos Lazoudis, Ellinogermaniki Agogi, Research & Development Department, Pallini, Greece.
URL: https://eratosthenes.ea.gr/content/experiment.
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Notes:

1. An article describing some of these experiences of witnessing children exploring phenomena has previously appeared in Sandarbh in Nov-Dec 2014.
URL: https://www.eklavya.in/pdfs/Sandarbh/Sandarbh_95/23-36_Science_With_Children.pdf.

2. Source of the image used in the background of the article title: Child playing drums. Credits: Junuka Deshpande. License: CC-BY-NC.

Additional references:
1. Read more about how to design an activity to encourage children to create soundscapes here: https://www.nationalgeographic.org/activity/soundscape/.

2. Watch a short video clip of standing waves forming on water on the surface of a vibrating tuning fork here: https://www.youtube.com/
watch?v=0UbH9nhjhR8.

3. Read more about Chladni figures in this post from the Scientific American: https://blogs.scientificamerican.com/but-seriously/chladni-figures-amazing-
resonance-experiment/.

4. Watch a short video of the mounds of powder moving up the incline against gravity here: https://www.youtube.com/watch?v=nOLmcOpUesY.

Find an activity to explore sound and its propagation using a balloon here: https://clixplatform.tiss.edu/sound/course/activity_
player/59b7e5272¢4796015b350c69/59b7e5312¢4796015b350d0¢/. You could browse the entire module for other ways of teaching concepts related to
sound. Links to download a student workbook and a teacher handbook can also be found on this online platform.

6. Watch a short video clip of how blowing air on the drum produces a resonating sound here: https://www.youtube.com/watch?v=cWd3SpSubUc.

7. Read more about the philosophical approach, pedagogical ideas, and educational practices from Reggio Emilia here: The Hundred Languages of Children:
the Reggio Emilia experience in transformation. Carolyn Edwards, Lella Gandini and George Forman (editors), Praeger, Santa Barbara, California, 2012.

8. Read the complete article by Prof. Yash Pal here: For a child-inspired education system, The Hindu, September 6, 2005. URL: https://www.thehindu.com/
todays-paper/tp-national/for-a-child-inspired-education-system/article27462698.ece.
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Note: This activity was first published here: https://clixplatform.tiss.edu/sound/course/activity_player/59b7e5272c4796015b350c69/59b7e5312c4796015b350d0c/. This copy is
shared here with the permission of the author.
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Notes: Source of the image used in the background of the article title: Some of the food we grow and consume. Credits: Marco Verch Professional Photographer.
URL: https://www.flickr.com/photos/30478819@N08/48788305713. License: CC-BY.
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Note:

1. The 'Birds in your Neighbourhood — Data collection sheet' can be accessed here: https://docs.google.com/forms/d/e/1FAIpQLSeWBVd102LM08xzrmthZKzCm
NefS4EIVykVeApFCCTZKSgVXw/viewform.

2. Source of the image used in the background of the article title: Bird watching. Credits: Skitterphoto, Pixabay. URL: https://pixabay.com/photos/bird-
watching-binoculars-mountain-3635268/. License: CCO.
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