Chapter 1: Exploration: Entering the World of Secondary Seience
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C'Aapfer Review

In the middle ctage, ccience was about curiosity, observation and finding
out how things work. At the cecondary ctage, the emphacic chifte to deep
exploration: not only what we know but how we know it, through
measvrements, cymbols and equations, modelc, and ideas that are tested,
reviced or even discarded.

o The page numbers of the book are framed by a magnifying glace (careful
observation, noticing ,bat?‘ernc} and a compags [a//rect/‘on: choac/‘ng the
right model, acking the right questions and knowing the limite of our
ideas). Exploration (¢ not wandering; it ic making cense of the world with
care and purpoge.

o Models: the natural world (¢ tos complex to ctudy in full detail, o ccience
uces models, cimplified ways of losking at a real cystem that keep only what
matters for the question. A moving car i¢ a point in phycics, atoms are
cpheres in chemictry, a cell ie a labelled diagram in bislogy, and the Earth
ic & layered cmooth cphere in earth ccience.

o Building a model means making acsumptions and deliberately ignoring
detaile. While ctudying a falling object we may neglect air resictance; while
ctudying the heart ag a pump we ignore individual celle. These are
purpoceful choices, not mistakes. Ac modele get more complex we add detaile
for more accuracy.

o« Meet a Seientict: Meghnad Saha treated the matter in a ctar ag a hot
gas and focused only on temperature, preccure and how atoms formed ions.
Thic cimplification explained how the colovr of ctare ic connected to their

tem,bemtare.
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Example 1.1 (cricket cix): to know whether the ball crosces the boundary
we keep the mass of the ball and the cpeed and direction of the hit. Bat
brand, ball colovr and grase on the field do not matter; air resictance,
cpin and ceam ctitching are cmall effecte ignored in a cimple model.
Language of ccience: everyday words cuch ac force, work, cell and reaction
have precice meanings in ccience. A chared language of terms, cymbole and
unite (m for mass, v for velscity, F for force, I for current) lete ccientiste
acroce the world compare results and build ideas together.

Mathematice ic the language that exprecses relationships between
quantities clearly and lets them be tested. An equation ic a compact
ctatement of how things are related, not just a calculation tool. Firet
underctand the cituation, identify relevant quantities, then reason with
mathematical relationships; it i¢ not about Memoricing Formulae.
Standard units: the cpeed of light ic written ¢ from the (atin celeritas
(cpeed) and is exactly 299292958 m/<. A kilsgram means the came
everywhere becavse of international ctandards. Fuel mix-up case: ucing lb
per litre instead of kg per litre left an aircraft abovt 15,000 litrec chort
of fuel- ST units avoid cuch errore.

(aws, theoriee and principles: a law describes a reqular pattern in nature
(Newton's lawe explain the jerk when a bus ctope cuddenly). A theory
explains why the pattern occurs, based on tected evidence (atomic theory
explaing how molecules form). A principle i€ a broad idea applied to
cituations (conservation of enerqy whife climbing ctaire). A theory ic not a

quess; it ic tested and open to improvement.
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Prediction: well-ectabliched laws, theories and modele let us anticipate
what will happen in new conditions, cuch ag how far a fostball will travel
how much carbon dioxide a reaction gives, or how breathing changes while
running. Predictions are reasoned expectations, not guesces. When they
match observatione our confidence growe; when they do not, ccienticte
re-examine agsumptions, modelc or measvremente.

Example 1.2: to tect Tt will rain becavse cloude look dark, ack for
measvrable evidence and past patterns: cky condition when it last rained,
today'c humidity (above 80 per cent?), wind cpeed and direction, falling
temperature. |feather forecacts cometimes fail becavce tiny differences in
conditions grow over time, So they are reliable only for a few hours or days.
No theory is final. Failvres of a theory in new conditions are ccience'e
greafect ctrength: ideas are rejected only on evidence, never on opinion or
belief. Vival claim check: Food becomes harmful during an eclipce’ has no
physical, chemical or bislogical basic becavse an eclipee ic only a play of
chadows.

Ectimation: underctand the cituation, identify the important quantities,
and make a rough ectimate to cee if an answer i¢ cencible. Example 1.3:
about 12 to 15 breathse a minute x 1440 minutes (¢ about 20,000 breaths
a day; one breath ic about 0.5 litre (a 2 litre ballson fills in 4 to 5
breaths), co we breathe about 10,000 [itrec a day (ballson check: 3 x 2 x
1440 = 8640 litrec).
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o« Branches of ccience [,bhycicc, chemictry, bislogy, earth ccience) are
divicions made by us to organice knowledge; nature has no cuch boundaries.
Real problems, cuch ac climate change, medicines or masks, need ideas from
ceveral disciplines and also connect with mathematics, technology, arte
and cocial ceiences. A mask needs phycice (electrostatic attraction),
chemistry [,bo/ymer fibrec), bislogy (cize of viruse¢) and mathematice
(Filtration efficiency).

o Seience i¢ a human activity chaped by curiosity, creativity, collaboration
and careful questioning, developed over time by many people acrose cultures.
Seientific thinking helps ue understand technology and judge information

eritically, whatever career we chooce.

Key Terme
Model - Simplified view of a real cystem keeping only what matters.

Acsumption — Detail deliberately ignored or cimplified in a model.
(aw — Deccribes a reqular pattern in nature.

Theory — Evidence-based explanation of why a pattern occurc.
Principle — Brood idea that helpe uc make cence of a cituafion.
Prediction — Reaconed expectation based on evidence.

Ectimation — Rough calculation to check if an answer (¢ reasonable.
Symbol and unit — Shared notation cuch as m, v, F, I and ST units.
Celeritas — ( atin word for cpeed; origin of ¢ for cpeed of light.
Standard (ST) unit - Internationally agreed unit, e.q., kilsgram.
Magnifying glase — Symbol of careful observation.

Compase — Symbol of direction in exploration.

Interdisciplinary — Ucing ideas from ceveral branches together.
Evidence - Meacuvred data that cupports or refects an idea
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Diagrame / Flowcharte
Procese of Scientific Exploration

Observe and wonder

!
Ack a quection

|
Build a simple model [ignare detailc)

!
Predict vsing lawe/theoriec

4

Tect by experiment and measurement

!

Revise the idea if evidence dicagrees

Branches Working Together (Example: a Mask)

Real-world problem
|
| | |
PAgc/cr CAemictry 5z'a/agy Mathematics
I I I
Particle motion Polymer fibrec Virus cize and Airflow
! behaviour 1
Electrostatic Filtration efficiency
attraction
(aw vercus Theory
— \ (
(aw Theory
* Deceribes a pattern * Explains why it happens
* Often an equation » Baced on tested evidence
\ « Example: Newton laws of motion \ « Example: atomic theory
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chk Facte
+ Speed of light ¢ = 299292458 m/e (exact).
o Breathing ectimate: about 20,000 breaths a day, about 10,000 [itree of

air a day.

o Good ccientific questions ack for measvrable data, not yes/no answers.

Pause and Ponder and Activity (with Answers)

Q.7 Activity 1.1: You ride a bicyele from cchool to home. What detaile would
you keep or ignore to model the time taken? YWhy ic ignoring come detailc
uceful?

Ans. Keep: the dictance of the route and your average cpeed (and stope at

cignale). Ignore: the colovr of the cycle, the brand of the bag, emall

bende and bump< of the road, and the gear uced each minute. Ignoring
thece detailc keeps the model cimple co we can quickly get a reasonable

answer; they do not change the time much.

Q.2 Pause and Ponder 1: Wac a recent family prediction (e.g., a cricket
result) based on evidence or guescwork? How can ccientific thinking
improve it?

Ans. Often it ic mostly quescwork or feeling. Stientific thinking would use

evidence cuch as past performance, pitch and weather conditions and
player form, check the reasoning, and update the prediction when new

data arrivec. A prediction ic then a reasoned expectation, not a guess.

Q-3 Pauce and Ponder 2: Deccribe a cituation where an approximate answer
s ehaug/l and one where an exacf va/ue < needez/.
Ans. Approximate: ectimating how much rice a family needs for a month, or

whether a Journey will take about one hour. Exact: measvring the dose of
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a medicine or the fuel needed for an aircraft, where emall errore can be

dangerous.

Q-4 Pause and Ponder 3: Choose an object (a prescure cosker or mobile
,bhoue] and chow how at least two branches of ccience connect in it.
Auns. Prescure cocker: phycice (,breccwe rices with temperature, boiling point
increaces) and chemictry (cooking changes food by chemical reactions);
bivlogy (digesting cooked food) and mathematice (caleulating time) alco
connect. Mobile phone: phycics (electricity, waves), chemictry (battery

materials), mathematice ( coding and c:‘gua/f].

Q.5 Example 1.1: What detaile will you include and ignore when modelling a
cricket ball hit for a cix?
Ans. Tnclude mass of the ball and the cpeed and direction of the hit. Ignore
bat brand, ball colovr and grase amouvnt. Air recictance, Spin and ceam
stitching are emall effecte that can be ignored in a cimple model and

added [ater for accuracy.

Q.6 Example 1.2: hat questions could Meghna ack to make Varcha’s rain
,brec/fcf/bh g'cieut/‘ﬂ‘ca//y testable?

Ans. What was the cky like the last time it rained? What ic today'c humidity
and was it above 50 per cent lact time? What are the wind cpeed and
direction? I¢ the temperature dropping ac it did before earlier rains?
These ack for measvrable data and past patterns.

Q.7 Example 1.3: Ectimate how many litres of air you breathe in a day.
Ans. Breathe: 12 to 15 per minute x 1490 minutec ic about 20,000 a day.
One breath i¢c about 0.5 litre (about ¢ to 5 breaths fill a 2 [itre
ballson). So 20,000 x 0.5 = abovt 10,000 [itrec a day, close to the

ballson check of abovt 5640 [itrec.
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Q.8 Why ic eating food during an eclipce not harmful?
Ans. An eclipce ic only a play of chadsws. There ic no phycical change cuch ac
large temperature change, and Food does not cpoil by being in a chadow,

¢o no phycical, chemical or biclogical mechanism cupports the claim.

Q.9 Why do weather forecacte cometimes g0 wrong?

Ans. Weather depends on many changing factors (temperature, preccure,
humidity, wind). lfery tiny differences can grow over time ard give a
completely different result, co forecasts are reliable for hours or a few
c{ayg but lesc certain further ahead.

Board Exam Questions (Important)

Q.1 What ic a model in ccience? Give two examples.

Ans. A model ic a cimplified way of reprecenting a real cystem that keeps only
the important featurec for a given question. Examples: a moving car
chown &< a point in physics; atoms drawn ac cpheres and bonds in

chemictry; a cell diagram in biology.

Q.2 Dictinguich between a law, a theory and & principle with one example

each.

Ans. Law: describes a reqular pattern (Newton'c lawe of motion). Theory:
explaine why the pattern occure on the basic of tested evidence (atomic
theory). Principle: broad idea applied to cituations (conservation of
enerqy while climbing staire).

@.3 Why do ccientiste uce ctandard (SI) unite? Give an example of what can
90 wrong withouvt them.
Ans. Standard unite allow results to be compared everywhere and ensure
Fairnecs in trade. Mixing lb and kg per litre left an aircraft about
15,000 litres chort of fuel.
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Q.4 A theory ic only a guess.” Do you agree? Explain.
Ans. No. A theory ic an explanation based on careful testing and critical
examination. It ic open to improvement aS new evidence appears, which

makec ccience reliable.

Q-5 Why ic mathematice called the language of ccience?
Ans. It exprecses relationships between quantities compactly and clearly, co
that they can be tested and uced to predict, e.q., where an object will be

later.

Notes by Abhichek Siv



Chapter 1: Exploration: Entering the World of Secondary Seience
AT | - FeT: ATEAAE fogreT ) glaar & gorer

fEdt GEpu

. qreafiies RS o1 g § s

Notes by Abhichek Sir

10



Chapter 1: Exploration: Entering the World of Secondary Seience
AT | - FIeA: ATEAHE TaF71eT H1 glarar H Gorer

W%‘Wﬂw

HET 397 W a7 a7, Fachidhal 31T A€ aireter & q% & 4T 135 Aol B 1y
FIAt &1 FATEAAF TR YT v T FieT W & FaeT g7 AT Sl & g sl g
TE I SAIeId & HI, Al 3717 FHlapoT), Hiser, FuT VI TR} gRT o vz,
Fenfad a7 wsft-wsft oig off R arar 8

. qIdE & YS T I oiey (€1 I e, Uest ygarian) ST U
(fem: @rgt #Aiser <aatT, Tdt T& Yo=T 377 3uey Tt ) HATC sreramr) @ v &)
ST syeanal gt & T8 AT 31T I297 I AAR ol THFT &l

FTST: roplaen TR ST cifeer & fab I q¥ fawdre I ugar Hia &, safor
fazTTeT HISCT T yA)Ir FIAT &1 T TRANIF I BT T FT IJeT T & &9y FaoT
T & foIr o1 a1a FaT 81 Sl & =ordt R vw g 2, AT & vz
et & a faggrer & FNfeT Frifad fas & s vl fagrer & vt var arerr
fRrewtr anverr &1

HISCT 71T # STFHIT oY TS & SR STaIgsgans o 1IaRVT Bigat Usd &1 farveft
T o AT # a1 GIARVET BIE b & EGF I UT FIIHT TeqAT H
SHTIT-3eTIT BT T DT 3k &l T ool gaa &, aierfaar aigh ctar-har
AlseT aifeer 81T & sifdar T&iwar & ol fgwor e a7 &)

dTAd I AT Pt TTET 7 I & Ugr Y I I AT ST AT JI9HI,
2T SR YA % I ot UT AT 2977) S FIAFHT I IRY BT 9T I
JTIHTT I B ST & A€ TAFTAT &IT JahT|

IGTERT 1.1 (fhave T wraeh): g HAT Uz Haft 77 S1eh, § fo1T g @7 gooparrer
TUT AR 1 <TeT S 2o IS &) seet #T F13, g b7 I, Here Pl aray Hedgla
& a1 R, wpuier ok RIETE & D T @er Aveer # oIE e a7 &)
fazTeT 2651 S1ToiT: YA, BT, BINFT 71T RAFAT S AT & gl & AT # Tl
a75f B ) eTsgl, et a7ie AT AT ST (m AT, v A9, F aer, | GRT)
3 gIaT 87 & dpiaid uROTHAT Ft gerer giie TRl T f@wfor 77 U &

Notes by Abhichek Siv 71



Chapter 1: Exploration: Entering the World of Secondary Seience
AT | - FIeA: ATEAHE TaF71eT H1 glarar H Gorer

A0 1oy & oty FSE T T T ek HIT 3T GHT 1 AT &1 THIHT
AT VAT T ATET e, Sfceh Aot b ST & STHT FfAreg HUT §) uger [t
TS, FefeIa M g, o AT Fae) 2 a9 7 I T 7gt )
HIdah ATH: GHTT &) =167 3l ¢ Tordd & (aifeeT orez celeritas = =Ile7) 3717 FE
3 2997924538 /T ) fvelger T a91E FHT & FAliF ST Frw &
$ereT F T kg G e Bt oITE Ib i ofteT T I AT 3 i 15,000
oflzz et et 38 T, S| FEF DA Jrear AT §

forerar, Rigia s Rfaver: fawer Tl 3 famfaa est a1 avier #dT & (e &
T 17 2T Tehat W F2or &1 THAFIS &)1 [gid (theory) T g0 GAN 2
TR T §TTT & 1o Uest @ g1 & (WA RAgid 3 3] §i<ll JHSATAT ST
&) | RfIver o e & (Afear =wred F@T FHort @wewn) | fRigia sigameT ad &
. QAT ST o, Rgid R #iser 7 fRRAT # a1 297 F€ g & e
asier fareie! g2 GTEal, SRFAT 3 faraiet! HTeleT TSRS T, 7T ey
THT LT 2T TG 2 SFaTTeT T&. THAINT FUSTD & Fer Far T faeirer
§&dT & o TN W diliaieh AIIial, #lsel I AIYT H1 YeT: Gl &3 &1

JETERT 1.2: 'q1g6T HTel & SaAloir SR 2Vft Ty @ forr AU 279y GHT0T
3R QRIS veet g foeeft anfder F STHRT AT o, ST ) AT (30 FferT 3F
SfiE?), &1 F ATeT T 131, AT9ATT 3R IgT & AT Tet| FIGH qaiqgarT st
ToTT gy & Al TRIRDIAAT % BIE siqw THA & T 92 T & ¥ Fw gel AT
feair & foir & forgrstior &)

PIS fRigia sifaar et &1 7§ ffaar & Rigia &7 fawer 81T fazrer # e o<t
JTHe & Ta=II7 Shaer GHTT % 3ITEIR g 31T &lTa & 2T o7 T 2 il arsroer
a7 ‘TET H sficraT Elfidbeas & olidT & T IS Hifdah, IATAAF AT i JTER
&t Ffe TET FaeT BTAT FHT JeT &

Notes by Abhichek Siv 72



Chapter 1: Exploration: Entering the World of Secondary Seience
AT | - FIeA: ATEAHE TaF71eT H1 glarar H Gorer

3T & AT T ITE0T 1.3: TP 12 I 1S T Gl 1AFE x 1940 TAFE = srarsiar
20,000 FE GlAFT, OF A I 0.5 ofte (2 2R a1 JEORT ¢ IF § @A 7
$IZTT &), 3ieT: & WA oTI3HaT 10,000 wftey &aT eid & (J6aRT ST: 3 x 2 X 1440
= 8640 12)|

SR, Zarrerer, e RzATeT S oaft f3TTeT it SrraTis 7T Y AT ey
foIT AR T fasiTereT & wapfar & Ot Awre FEt & sterary uRads, gans AT
Ao claft areafas FFRaTel # S v & faar wnRe T afoT, Qb
AT d HHTo ozl 3 o ofsia &) #er & Siifdsbt (BT dga smanvn), JaTaeT
(arferae ), st fagiier (fasoy &7 sira) $iie arfora (e ggram) o &)

« Tt AT aifafafer & S fozarT, TaIHST, JEART FT AT G4t I gt
¢ ai¥z s T & Gt % FE A Rl g 3 demfaw e @ FrEAT
THEG IR ATABT} ) FTATATHE 29T S IS H AGE FIA & arg &7 15 ot
HRAT el

72T regTaelt

HiseT — aredfaeh T T JIeT T [l aH daet & a7t Tt &
HFATT (assumption) - HISeT H TGS GIeT AT TIeT 12T IAT farazor]
faae - gopla & faafaa dest @1 qufe)

@g‘iﬂ'(theory) — YA YT ATETRT =T 13 Ut 81T )
farveT - fRfa TS 3 FerHw S A=)

YalJHTT — TATT U7 TENMRT Tahdard SIS

AT — 37 3T & TT 718} sfierar # AET IvrEm)
gl aifg ATF - m, v, F, | & Tdlid 377 S| #1575
Celeritas — =7eT & foIv oife<T oTeg; ¢ &1 AT

a1 (S1) AFE - IR 71TF, 2 fbenana
STaEH AT — ST F JHacllhsT T Il |

FUTH — FeT & 129 @71 gt

Notes by Abhichek Siv 73



Chapter 1: Exploration: Entering the World of Secondary Seience
AT | - FIeA: ATEAHE TaF71eT H1 glarar H Gorer

Side-Tavas - H§ =TI @ fa=Rl #T g
GATT — o HTIT 3T HIHT &) TR hT JHAeT AT ST H

IH | e

dFIAe Fer HH gfFHar
siaetidheT T farzirar

!
T g

|
| T Freer aaarar (fAaor Brea)

2
faz#/fAgia I qaigHrT
|
ART I AGT I GIHAT

!
YATOT 5T fAer ar fa=rv agerer

AT FT HTY HTH HIAT (IZTEIT: HII)

ardfos JHAT
|

| | |
siifaabt RATHT Ay fagrrer arforeT

|
Ul St I gifelaR o fawror &7 SR a7y UaTE
1
&7 dga sasor fawsiger zarar

Notes by Abhichek Siv 74



Chapter 1: Exploration: Entering the World of Secondary Seience
AT | - FIeA: ATEAHE TaF71eT H1 glarar H Gorer

— —
faaa ) ‘ )
. Yzt qarr & < ) BT & THSTT &
« T THIFHIT TR GHTIT T TR
\~mﬂwﬁwfﬁﬁw » \-mmﬁzﬁ P

TRT T

< YT B FeT ¢ = 299792458 HYF (B1F) |
YT JTHeTT: SIS 20,000 T 31T 7973737 10,000 2w &ar ufdfgstl
e OATINE T8y ATIT AN 37iehs AT &, Faet gifar g

TP ST A TuT A (39T Aka)
g.) A 1.): 31T FIsfber I per A TR oA & FHA T HiSoT sl # HlaT A
faaor ST 77 BII? FT faawr BigaT IuAf FAAT &7
I T I F g AR siraT wrer (37 [Rigier uw Iaha) | BIS: wighaer b I,
89T 7§13, FsH & BIT AT R T3, & fAaie 7 [R] fdaR0T grger I #ATser
TReT T & 3T 7 feq) 3 IR Merar & §9 THT yz 300 377 a7gf
qsdril

T.2 32 31k A 1: gTeT 7 uRarz T IS qaigaret (G frane #er) gaATT R SR
AT AT JIFATT WR? dANfah AT J& F 8gaw 8T Il &7
IIT- UTIT: O ST AT ST IR ATERT g1ar &1 aa7rfads A fowerm ggelar, foer a
YT ) (R, AT b7 Wiet e THIT oidt & qa ot & a7y 0 3iiehg
37T U YaigHIeT saordt & T T8 JHHIT UG FIdT &, HFHTT e

9.3 33 3R A 2: TF (RS 991ST oT8T o973er gt 3R bt & a7l v ofal adld

HIST 1120
ITIT- ST Ak URTR @ ToIT Fglat $R & =0T T ST, AT ATHT STIIsia] T T
@1 graft) 2l gar I AFT AT AT & oir $ere, el wit g2 ot @IwTH

Notes by Abhichek Siv 75



Chapter 1: Exploration: Entering the World of Secondary Seience
AT | - FIeA: ATEAHE TaF71eT H1 glarar H Gorer

&r et #

9.4 33 IR Tr=r 3: 1§ oo (YoR FAR AT ASISS) ot FR RHSC @ 3T+ o7 3
I 2T SIS S et &

I~ YR FFR: Siifdeh) (qaaTT 98 U 2T 92T & Ferielis sgar &) i AT
(FahTal & eIt H IS GRecsr); eid fazire (e HIeie qerer) 3717 1ol
(FFT i) At e &) Aaiger: difd# (g, a9, wamer (ded &
Tgr), aforT (@I 37 Taha) |

U.S 32Ta0r .I: Thahe F waey T HIeT gl T HlaT I faawur 789y 377 e I
DI
I~ T A7 BT FAHAT TAT ARG 1 =ATeT 3117 13971 DIS: goer &7 i3, Ag &7 3,
o7y T HIST| AT GIRNE, ol ST FAerrs BIe g3y & folee TeT aiveer # oieT
A g7z A TFHaT F 1T ST @7 Faar @)

U.6 3TE0T |.2: T o 2 GAIGHIT bl dflfaics &7 3 UEHT AT gafral & o0
it I T Y T &7
I2- fowef! aTRer & FHT SATHTT AT AT? S7TeT ) yrdar FT & 31 7 fogeft a1’
T 30 gierT I 310F oft? gar bt =T  F9IT T 87 FAT AGHIT UgSH Y
IR %1 aRg AR T&T &7 & #de AT Jiws s QT U2t gz &)

Y.7 37607 |.3: OF 37 # 319 fbast aflew &ar oid & 3iidhoret Hiei|

3T T 12 T 1S GIT ATz x 19490 fATE = oRBRET 20,000 iAfET) TFH T ear3mar
0.5 ftaw (2 oftew T JEFRT Frarsar 4 3 S T & a1 &)1 37 20,000 x 0.5
= ST 10,000 &fizT GlAfea, o YR a7ier (FIRTT 3640 123) & fawe &l

Y.8 JIGUT & THT SYeiaT HIT glfaehRa: a0l aig) &7

I~ JIRVT AT DIAT FT I &l TR I H IS 93T 9ifaes URadsT aigt ar ik
D17 3 3 I siversr SRS I &I, ST 5§10 BT F Silfdep, AN
77T Gfae ey & &

Notes by Abhichek Siv 16



Chapter 1: Exploration: Entering the World of Secondary Seience
AT | - FIeA: ATEAHE TaF71eT H1 glarar H Gorer

9.9 AT Gaiqairer dsfi-asft aera 1 8 ot &7

I<IT- Al T agerd wrew) (A9HI, 218, T, &an) W 1387 81 a8 Bl 3w
JHT & AT S 6eghel JerT GRUITH § Thd &, SATAT QIIGAT FHD =2l 77
f2at & forr farsraaflar 3R S119r & @ & foiv &9 fAf2T & &

15w g (Fgaqen)

9.} fag7ieT & AATSeT 2T &7 3 3FTERT AT

IAT- FHiser AT I T o7 [HFqvT & oIt fGT 0 T4 % folr aeT Hgeayor
Tty vet &) 3graeun STIF 7 =it @ v g TaaTereT # URAT et
IR srrarer: SAa faz7reT & BT HT =5

9.2 oz, Rgia 3k R&ver & va-Uh IFTeR0T Ifed R adI5C!

IJR- fawe: [9afAT et o7 avfer (FF2T & aifd 390%) | RAgId: U= aToT % e
U2 Yzet ) T & 3! ey (WA f&gid) | Afdder: f@ifa# a2 o7
i oI (gt wraa Taar Fef TRemn) |

U.3 aa71fad A (S1) ASF F2) GHANT #3087 §aidb 191 AT 167 &1 I & TF
3ETERT Gl
I<IT- FTTeh HISeh URUIHT b} 87 o7a1g Joroll Teid qeTlel & 37 SR H Tsqgrar 37
31 ufy ofez b 31 kg & BT 2 OF faaT 3 ST 15,000 ey $eret o
28 A7)

T4 'fAgiq waet 3G &l i 3 AeHT &7 FAAIST
Iv- Tet1 RAgia AeeriaT AT S sretieriiiana ol U JTenid AT &1 0
TATVT fHere U S GER T3 &, 7t faatrer ) farerareflr a=irar &1

.S 0T &1 faz77et ) ST #2) g &7
IT- FE AT & offer e Hige SR e Tq H ek AT & qif I URET SR
gaiaAT (2 9o §1¢ # el &R & foir gayer 39T a7 I

Notes by Abhichek Siv 77



