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Hifaw fomm

TecdTHYUTRT AIAAT (Gravitational Intensity)

AP [EATHEIH (TIATER FEUSH TAF TKEE aid THIEHT [ReaTd o
femT g | 99 SMER R TOAT RHT Y 5 MUSEEd! diued! TReartdyur ae

F= GMm/ R? g Sl JiquTe 9Ual g | Tt Teecarsuver g (Gravitaional Intensity-
) ST & RvE SUaT a&qel bt % v M STUT SEIAT ATRAT Tecarehyur & i
AT T TAATE SIS | TqATS GHHOET | = GM/ P ... (i) ez &t r S
3% frrgew foard & 7 g |

TRCATHNUTRT fwel gfenf TR % & 9f g% aREe A9 RN g Ieue ge
TG | TEATHIS! Agare ff 5 I Hed TSPl AT oAbl (U ATHI FAe T
TP JEATE TS | S| ATEAT TecarayvTa! diaaers NKg™ &5 |

TRCATHFUTH! NFAT TIST FRAT A AP FHT NUSATE FET TTHT [RCATHIHT THE
B | A9 IFT TN ISP AR AR Mgl TR (g §g W SIgeg | afs qeaiar
T WEAT a7 HY SARAT AH TS VAR g A TS FRUERE Ieaw ST
TRCATHIT TS THE TRPT FRUETE Fq+ WUHT TReATHYVT Sefel THIT TIbT STETCAT o
drar fraieor g | Tl dvefe SH awEEE g0 T Qe fvg ¥ I e
e g1 | a9aE | 9 aAH! TRATHIH Il AEr faqueg | a1 dfaar s
@ TECATHN TAPT G AT IJIT AP B% AB Y | AIA IGAE Vector
quantity THT TG | B v M &1 TReases R WM, fivg m - wuar Rvger Tecateyon
TR U &, TR TA AR,

TeAHN a9 F = GMm/ R?

TECATHI AFar  1=F/m = GMm/R?’m =GM/R?=g [ *» mg= GMm/ R? or g=GM/ R?]

g et T HT TRHT ST TRCATHI JIFT AT g W, ST AT T[oed T AT
T Y AR Teed AFAT &5 | TRHTRT TAEHT TP qAgH! ST 9 /% AW T’ed FaT

WU EaT FRATH TACHT B AT [ReATHI gl Jediehl Fagel 9waT 9/% WA /1T
5 |

T (Distance)

F @ fog =P TREA AT BlE GG e GATEE g ahtg | & e
fogaTe & awE W0 dFE IR GG, A 7 qh B | AT Heed WUTHS gad T feem
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fafter &7 1 aX faema (Displacement) & fem T wmm g% wiafvfes g | g TR TR
g foeme 9 g9 99Rg | &Y 9% A 91 B ¥R TR I8« IR T g0 B g7
g | ATE Q€Y B &FH T distance 9 & T displacement i &1 | X ASTE P&
Q T [ WP T AT TG, T g7 947 | AT g8 IR T Q A€ B TH TR
HR A AT foR g9 I 39# (@O = 0 €9 A9 399 IR TR& ¢4 = AB+BA=2AB
g5 | framdfieng gl amon féar feemafeaer sfifte afwmr sm s o=l g )

taa @qtg (Free fall)

T THEEATS ATHAT Bra(aT ANEH! &7 | T 1 TeAATe [ecaael Wideg | Il
frvg (mass) AT AW TECASAATE W AEIHT AT WG | qY AH q A AT agE
AW [ q@ T | aRARE Al SIS ANl Teeasdd &l &1 a&dT JawT
(acceleration) STI TG | TqAE ‘g o GG | IH YIS @avd @ERH Tl
(acceleration of free fall) Wit Wf=g | 'g' T W 9.8m/s/s AATT HE 10m/s/s &S | B
9 q&] qAG @RI 9.8m/s/s T JATAT GHAT A TKAT TeAbl [ReasdAdled A T
IR & | AW TR AR @RS @dd @urg (Free fall) vy | aud Teewal

AT AT ® A F T q@] F€ (97 TRH GEEAE @A GEE Ag |
T TEH @A QAR g At e fafed qdelier s gy | A @A
| (m/s?) ition (m) REu!
laci J acceleration (m/s position (m
velocity (m/s) " Ps ST |
X
0 > 0 S,
time (s) time (s)
9,8m/s* 0 “\}

v -—“x J time (s)
N
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FH @@ 9.8 m/s/s FAT@ 10 mis/s B
YT W q& AP qqgial @qedl
gT0EE | &Y gl g0 (short distance) [}
e e AW GASET IH AT
FETH HAUT T g WIHA  J&l
gqE @ @EE g | deil SAE,
A TS GTCHAT  AME @&ae
TETEH JIEEE & |

FTHEAMT BTAT g AT FAHAT g
gqE @a @9E 55 |

[EDICT

T3l fee dae e | Staerer ffavwar 3@ Wi oSer @ IR | ETder S ar
FE TA WS T8 TA I RN | S Saadrs B vl 3] (e 3,
¢l M) AT AR AR T @ @Y @™ | [Aeae I Jfex fedeg | o
SH AT I GUSTER | a9 GREH JEal Tfeava W@eere T et
ALY /AT FqAHT T TSR | HIOER FA TR |

FiTeT GETeRT JIH1 T Fhier §F TATT FATAT T THT Tt TGl §3 @7 GATSHT G AEh
el GrerIE g S A1 |

dr fafgar (Weightlessness)

F AT ARG AT T ARG VST (mass) W AN PA
Teca a8 | TR T aEE e (m) T A AR
AW Teeasielel &1 g YT g @ [OAhA 8 | qqd
FEH A (W) =mx g TG | Y T A A EY wd
TP TEATHT ASH! JAITHT T T qiel A |
SRS B AW FAT TOSAT BUSTSAT G AR B
T TR ATSTH &g T W AS [ocaorerel |

TR AR &g | TS &I HAM T TS | e
e erd At R dfer AT e Wt AT %Y e, g
TR @ q<g T A AT IO BT qe Astronaut Marsha lvins

N | demonstrates the effect of
weightlessness on long hair

¢


http://en.wikipedia.org/wiki/Marsha_Ivins

I T ATSH AR (support) AT TFPRIT EITTHT
H AK@ @q @uE §g (A agd a«
(Appearance weight) THT&T (weightless) g |
TGH A A A A TG ST | Tqd T
AT GUE WOH AT aEGhl e TH
AT G AP qrrateaar  (weightlessness)
g |

ARG Qe ATl qHE IAEAT W el
H@A (circular motion ) AT gRAEaT W B we
FH T FAEATARE Q- GURAT wWHl g |

aﬁﬁsﬁ%ﬁraﬁaw@wnﬁwnmg

Wy femm awe s adqer d@
R | T Ao P, AMS Geal, EATZHASTTAT
TFHH T WaT g A TEaTeT STEeT gy |

T i fafetared sEeamn ge @it S5 aw]
WA GURHT WH! §IIeE |

Candle flame in orbital conditions
(right) versus on Earth (left)

Astronauts on the International Space Station display an example of weightlessness.
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http://en.wikipedia.org/wiki/International_Space_Station

[EDICT

T3l fHEI™aET U8l & Hredieq | [Oes~aa qUesd Fal § Jadied
TR | feamadr 38 SURAE a9 geed | HE a9 Wiedl  Hawml
forsRra® qOE® & AWMl § dqAET e | eerads geal g2 <
fereemerraaT el Tecaaeel g9 YA GHH &g ¥ qY UG JANTHT @aeT ¥l qetat
TQY | GEH TOH] AGT (TS GHT aNaA | 8o (yeeaeras qaes T
@G | TGP AT G A TN AT &5 | T Gl Al [fe ST &+ |

3
4 graduated scale
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HEY, AEAEHA IEAWI T TFARTHAY

goAfFga HIET (Electric motors)

HIET FEHT ATURAT fagqa qieare aifvae AieaT TRl T IIHRIEATE HIeL
TG | TFIH T Wbl ARAT 99 TAT8 88T Sth AICAT 91 I+ g7 Jqalls
HIeX FET (Motor Effect) WM=g | JEI WIEX OIS AERAT fa=@ aifpare i
TRFAT T TRCH &g | (g Ja@ee gsaq g1 qr aEr aefiigear
FoaTAaid AT AT FEHT oA g1 dF Tl fagraar S g5 | faaa
SUIEAH! fagae! g AT HIeX Foae gq T4 |

faR[aerr ITIRT g T AT ATARAT THATE §5 THIHT FOaI TNTH §75 |
tger fe & Wex (Direct Curent (DC) Motor) T 3@t T dt (AC) HIEX (Alternationg
Current (AC) motor) €1 | F&f & & THHT WEH HE TodT TERAHT TTHT
GIEHAT Joo@ TUH G |

feeft wex

T3 Al fe & dee F90 FE T g9y 9
JIAT TP TR Fo T FE JERAT WL I |
frgfr whexar anfr fagm owo® wer amTeR
SYHT BT | qehl (T 3@ % USe T
Tl AT FATTP AT 100 Tvebl AR AT
g | TUATE TFIHH] RIAT TAAT 9 TIET AT
gATCH® T HICHF g [ THT G5 9o ® SMSTH

g a1 farim graas Oe@ T STERaE
TEFEH ST CRACH G | e e wgey S 20 SRR

= AR )

©2001 HawSHutWarks

T R T T e PeReE gl A T
Jer Prf EEE SRl g9 A= QR Peerr (O (R T
PSS T TrAbel IUQ o T g T aRod

YIS ATHYUT &T AT U g Glog T T Foeabl IS @iog; | I afeofy
gaa! AT 9f I ICRAT qE g | a9 faadia Sraed 'aEr Wl e s
Frebl ATSE T adel RARTHT AT |

5o Al AT Frel AMUHT §7g, [O9q Tedl ToHl &1 IEaad §g | a9
T & uEdd gy, faie Teeel g9 ufEd g | a9e atae gtwear
RN T fper B8 omar = el ARG | AT IORAT SRINIEST fagq /e @ae
TS STFRAT SATAT GPAEg | AT T FHGTal ATRHAT SoAfaed Ale HH T6g |
A TAGT FRO G JHRST T-AeEH AN ANEHT AAHT TGS < FE
MG |
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FEEMINE TIAT FHAT TN A fedft e geaqan e & #idr s reE ®aHl

g |
. Armature or rotor . Commutator
. Brushes . Axle
. Field magnet . DC power supply of some sort

A & THRFH AT GO FA G IATEE AE FA T §g | FEeHT
E 1T JEF AW (R ToRrg SEE U gal aud g | @ FEReds
TP fAH d" X T T TR g | ARl TIRuHl faRael HIRu
T TF YR 9 (Torque) STIT TS | T8 T 1 YBRAT T TAMEEHT i

ae FeremT yga TeaE g ¢

When electric current
passes through a coil in
a magnetic field, the
magnetic force
produces a torque
which turns the
DC motor

Magnetic foree

F=ILB
acts perpendicular
to both wire and
rmagnetic field

Electric
current supplied I
externally through i
a commutator




L =g soa ¥ fee
HGE | YANEd WU T B T[Fehd & Tl

qIRAT II+ HUH o F = iLB* B Ti &l
FUH sine WM TUEX g | AT BT TH
JHH U 75 Al < TFT &8 ® TF
HHWT FeaaX TIAT WH gl | Jqal
A NUHT 9 F HT &9 "etigar aifed A
gl frawar s g | @ fraee =&
guufed frgasr fem wer emew emt  Current
AT AT AATEEF 2L o | aq
AR e BT T AT AT =TT T
AR A TS TA@R K qGIT TG A AR e (g S8 feaw
qEHA T4 |

T (I gaTe TUSET FH & T o &l sl g1 Faree e We
TP ACAT T TP [T AT F&FA T@AT g IERAEE AefiF sroar o=
FAH ASeG | fagq qikhars TAeieaT qREdd I ST [gTaT Jel
oA € | FEes A rhel &A1 A qibrg | e feomn ggar
TAF] THAPATE SN of IGEUH T, qMe EHl AR AA [qgq bl e
WY, T Ao ST gF [W@NY | Agad T W e A
THEFH T FE T4g | IAA Ao AU gaaTs Y QT (&bal s (Torque)
T FeEAT WH EERAT ARTHT STEAT A G4 | Wt Pt 3@t Brush & I
FE T4g FAI (TN &7 I GHed! FAZAS qae RN g5, a9 Brushes &
WEE TaA g | T &I Treadts fauia feemn goelkeg s|a TF e av
AT HTT qEdd ETg | 999 UF Feal AM GedRT TANg T Sel geear
FEMET TR = ARG |

HIETH! FIAT PTET0T &7 q[Ferehld IUARHA, TFaaid o @i, TFaa head, faegde
& e are faemfRr TR Y AT aRAT T g UGG | SHeedrE a9
AT THH THCHT W HT HU el & arer G 1&g | e SIRAT qremer
TS i qeer I TN TR IEeT Ty | e awqET yea st &
T N TR i frene e | afe e e smeer R
HeE® G W faiiges! Al ST @ el SN, FEd { I8l ST g
TP & I TEHT a0 WP Jad TRAT TArsT AMg T VT Farsied qad
T 9oy | v a&qar g&d TR Fagea! Ffaer TR aqe] W6 |

Motion

Magnet
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g fawa I

AW e’ fF = dynamis ATE ATH &1 TEH! s dF “qhew” T
I | APT TRHAT JAATS AT I Wiwg | I7 AT r=aadn Direct Current
SCURH T4 | AT TR TEAT TARMHT ATTHT FATRIF e STTHl AT
SAETH AT F
gATFEH HICX AEHA BUSH [GUd ITIRAH! HGIFaHT e X fae@ SR
TH ITRTT & | B TGN a= fagqa IRqud T g qeeehd Bed (Magnetic
flux) TRETHT TOGET @@ qROTHAT SAaMle BE Ioaed #e fo¥q Sca= §a
Teg W g a9 M NS g | e ST deHT §uEd aik
TAAT AR [(AGd TG | TIH JAERAT SEAMT T e &@  TKg |
ARATEHAR! TEIMT TS TNRUH SEAWATE & SEATHT AT |
e A qichdTs faga e AT AT T ITARN STHIT 81 | F SAALaTH T
IR qihaTe e TTHT e gATERg, a9 J9AT Whl (a9 gvad afedadl Ut
TR | U gRT TR a9 9 FF g3 T qo@e® dliargd < Jqa!
AT FEAAT (IGd IJURA &7 | ARAEAAT TSM TNTH STEAWT qreaheral
TIEIT Hieqd! SRAHA Fae AN T AT fgivas AT e Ieae T
T ARNEADT Tod Toag | AETH] qobl AT JqHT FA JORATH! TI@T T&IT
THH PR SEET SR YRR faemer fatew guufy WA e e
AAEHA SRATHIP! [THE T TR BT | ARHA BigHl [Fqd SIIRA HawdT
v el AT 7 a9 fair Tuar g |
HEHT FReH! [T TFaIHd ITIEAH! (IH AN
Q. TS T fagq afaeE T qeataa TFe wead ( Magnetic flux) a@EdT &9
T E GIIHT SAFHIET B (Electomotive force) STIRA &7 |
R SUUMT WUH SAFCHICT HIEH! WA 9 faRa TROTHT R Feddad
qieEd I GRS &7 |
3. IUURG SOECHIeN B @ S|AEE  (eerg, Jo9e  fagq afeaesn
TFHT Fedd IETT WG |
AATT FAFGHNCH B AT Fredd ! IREqTH! TCET AT §3 |
TEATEHT STEAMT U T AL o €7 TGS AEHhadl TS TGP g | Fet
ARHEHA SEAWP! (o TWRTH G | TEHEH S T Tidar a9 e @t
THF S TG T T WIH g TaAE@T ATFAT FlieaTr fagq ITIREHA &7
T A1 qichel TTYT YIHAT TR T4 | AIedad! q ATaR Jqare e faga
FEaH A HATE! TEEg | IGP] A YORATE FANCHE TPl I TS

93




qihrg | TN SRT g1 faga afte deeq e fafgad STee  saed
m:

o FRAAT TARF Frdhle®d!
AT T

o HEA T T[HE& Huel A
"I

o fmE IE& W AR
TR AATT  qIgeberadl Tl

eI

° TqH HEe A T Herw e —
N A TrAHT A T | e

TEAEHAAT TS ST SEAMT AT Tk ThRb! qATT JeT 5 &1 F&l
FE RO @H &g T T aqK e &els JASH o Meees! g |
A AT FAICRIATE ST 9 I@Eual fomr sid #d Y, faea Seames
TS WS Tl | BT Armature Tl TFaeelTs YATST HET Th ATSOTEH!
T EATE GAST TedNT 4G | Gl SIS TUH SEAHIS Iae qdd
TN 9 &R J9 qeawAT fqarfias faesT afeg | aw@er fasmr DC T AC
generaotor &7 Frame I@RUH G | faurdileE a@a! H&d WRT I@UT 909 TS
iy |

Aarl Eipernowskyx

HMiarimielzam Ter:

Galvanometer

fedft Smer v
N/S - Frasart a4 T it g&, Z- Coil, Y- Split ring commutator, X- Brush

oY



Galvanometer
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TFERHT

foR TS IITE T Fee IS FAaeMIieT BiE (Alternative electromotive
force) ® WS FEIST a1 UIRT FAN TRA SIHWT 7 AR 2 | fafaer
FIO IAEA TS (I T TeqT 9P FHAMT 81 AST g T&T e

T TR TN TG | 38 (99d Fieal Hiedadrs qiadd &g T AT
O AT TG edooTs GG AHPE A o T JATR T6g WA ATeFebell

Vi B

AR FH Wedadle I°d HiedsHT RITAL T4 | TUTE ITHIUEHT AT TR A
A ST faeelier IUHTOHT T HiedsTaTE HH HiedsT TR TEg |

AT Siedd qREdTHT AT FARHT AT (qgdid ITHT &1 | Input fegaeer
AT TASAH AT IFARTHIHT BR A TR G5 | TR I
FTER AT g8 TSRS g9 | Step down transformer T Step up transformer | @@t
Step up transformer & voltage FETSF WA step down transformer & Sedsl HISES |
afy TEH FETSAP] Bral ABVS AP AT FEl NTAT T« Voltage step down &
FH TG | A TEAD FAEAD] TAT PVSART ST HH NTAT Voltage step up
FH TG |

IFHTRA  U3eT Hibeald AH fagaq  oichee SE™T  qfaUa! gaeed  (
IFARCAET FARAHN) Taled T6g | TEHA FaEaHdT Jaled NS Hiad qrEad
TEE TP Tedd SO g T A qREdad WEH el Raddd aaved

%




FARAAT fagq (HiedsT ) STURA &g | AT JE 94l IJIUERT A g T T&
HTITHT IR FA T4 |

Core

. Low “Woltage
High “oltage Winding

WWinding

simplified drawing: the wires are usually
laced closely together, though they are
ingulated fram each ather.

T T AlSATs JFTSA FRAA Afedl 9, JGAT TEAQ FRAaE Javed
FargerT faega fes Yarfed g8 ST Al O ag | U89S THAT IRl aved
FRA (V) T YRAA FRAAT (Vp) FaTed WUH Wledsdl AT AqH FTSTAT
T Tl GEATH FI (Ns/Np) T & g7 |

Vs _ Ns
o Ny

TG FATAD! HGATH bl ATITAT IFARTHE! B FlF THH T5g |

Primary

R Secondary
winding -
winding
Np turms N turns
]
Primary —-— Magnet'
current , - Flux, lI)lc 3
— i \ g dq
econdary
+ ‘__\_ lg current
—
Bri I ! / y +
rimary
voltage I
e [ / y
" I Secondary
L P voltage
_ [ 4 %
—_ X l
A -
SN Transformer /

)



foea faaer R WD 197 G TFa®a! THAT ad I&d T g |

IEEEH =T T qGHT
IO P Rl STRAT
Rreor T T Fedd,
fogfim STURESr ARET qur
IFAHTALH] (9w AR FIAT
g i wg) aw dfg
THaHH CIESEACEC AR ERIESED
AN JEE TS T |

famm et

fasa wiferete TFere oifeeaT ®aTVaR T g
AT IUE faga wvdl &1 fam wate e
TEHT TR AN FACPA AR A
TR 987 St R a8 TFEHAT Tl g
fagTaeT ST o avdl aEeg | 47 T |rEmer
Tt faea S 81 ) framfieeas e arn
LAY TSST THH HAldd faaaTe aivfar 99g T
SHeE Tte R Faeg |

T F g WA faEa AT T T aEETs TREET qEdd T qieg
¥ 7 21\ fr e o FEerd e o T afeuer gl awe ue
AEH qAEE AN e
T O e oFg <
A b | Afeer am
forega wftwsr gem g7 ey ¥

W9 faga @ aw T Hammer H
FUE RIAT T TFIDH! s

o — 1 [ Metal spring strip SS
qFIbcq  EUSY T el 1 pring strip
AT TTATHT S W | I-t Electromagnet M

gqE g1 e ARy T .
TEHFAT WX g | T 1
SEl g RNy T uvdl =

I8 | T JQTUH (AT TG HE IERITEH! TIHT WL I ieheg; |

Vg

w0 A g faRa K ] r(l) Soft iron armature A
=10 E Adjustment screw $




TEt I TR o faga avdier 1 IR W qRg | FETsad T aiaat
TEHT T T TAE €T AR ToE @R TR aqATS AR e T
TG A T T ITHT ST (eohiag T TS Foag | AT AT fagq aiad geal
g T TS % AT ANg T

Kl a]ﬁ WT aﬁﬁa T W Switch MIM:
wﬁmwl EC Battery
T MCHE INAT faga wedr ¥ | |
ffr s v AwWeer swwr | ([T
fodae @@a we W afEg |

frgqaere @ T T fad

TEET QAT EW l ?Jff Electromagnet g

_ Spring

vvvvvv

soft iron armature

Hammer

fagraer smameaT fa= wvdl fasior
TR T |
fema wvdi@r  Sketch diagram

afdg (Earthing)

Tew fagfaatoe AT e 9Ex geeae a-aET faea
AT T HEA RSl ST ST (insulated) IR fapa
e BTSS! H&d &= (main switch) T FATTH & |
W E IR TeA TP AR (live) T AH@TS e (neutral)
A | AT AR (L) &7 (brown) T T (N) AR el ar
A AR AP G | AR ARAT G FeEATe faea
(current) YATE WIEH T | TEX BGESE L T N dree R f
fage @ @ (main switch) SEeTE g faaeor wReae L g8

TR foae TREH gy | e Rrafier qer awEfes aiay, 1‘.'

9 gige T sy |fdba (special circuit) e T TRUH &5 |
ﬁwmmﬁﬂuvecurcuutWWWWWWWIWWH
AT GE special circuit SRR &g | Tew faafaeomr fagm uftay sAEar 3 sier
TRE® A (L) Neutral TR el AHT AT T Teal IR HUH HAHA ST AR qiT
TIART TRUST &g | AT ARATe TNIIETE AT TSN 55 | TaATs A QX A= |
EF AR gReAT 3 R wuer g@¢ three pin socket g IWAT live, neutral T earthing
frsiTeT aTeaT S ARG T |

R



fagfaa STFCEE RN &I qEX @FCHT T qE0 voltage H BRUETE A dad

>

THAAEIE AT g AT Teed faafaa<umT earthing &1 FART TRUH &g | 8
fagfoa ITeETET dfE IR ST g | AT & SRUEE I Fd TaTE NTHT
earthing TR FEM TUH § F G TRARE HEC AHTHT g TIRT ANTGATS B
ARAITE =7 qFg | AT AT Ja0d &THaT 8% g | a9 I {9 (charge) &T
ARETE AHAAT T |

AT FTie® a<g (Electromagnetic waves)

TEOAT G HleaT I AGRAT (equilibrium) AT W Tl aadT @ (disturbance)
T &g | A1 G &I TS AVEEAT I IQT grg T AT HEIH (ISETE b AT O
g & &l IS qaE JOAHIT qOAi g8 Peealed (PARiaT §s 9g | % T
AT R e<aT JRAT 9 a7 grg TaTe arl (febrg T A1 el AvE® 29 el
TRTEET Hiewg | TN HY AT+ AT WH THEEAT gl JaT g IH o= (&
TS AT SISAT T8 A YORATTS qLGT (wave) WS | TTHIST qeEaT, eamiel aiel
F AR AT TATSET YaT g LG IAEeATS THIRUT & ATeAw AMevg | TEAT ALGTS ATfeeh
TG g | TTeT T WSAT TGP THRIT G AT ¢ (vacuum) ST Area# foram
I TR §g | A RS e sqdaanied i Ag | Ulee grawd
AT g7 s faafaa aieme® gererer WA feEs | wererer T () = 3 x 10° mis
TG | [T TEEEd TG aHRH 9 BUEdl g | aEieed aigl g
AR Bie®ad! A grg S M Qe KgTa g |

AT ANTHT T AFg

Radio low frequency 30,000 to 600 m

Fae A 600 to 200 m

I qE 200t0 0.3 m

HTEHT a9 30t0 0.08 cm

Infra red 800 t0 0.8 cm

Visible light 0.75 to 0.38 micron

Ultra violet 0.38 to 0.01 micron

alpha ray 10 -6to 10 -10 cm
gamma ray 3x10-9t05x10-10cm

(71T : 1 micron =0.001 mm -=10 -4 cm =10 - 6 m)
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qT T AOshAHR! Blh

3 NaTHT TEETERO RRET A9 T ATTRE I 9 O verEel S ARg | e
AW T X AT ATAT qTTHH W WATSATE (AT GICATI e | Xy g | aq
AT qFHl T &1 S JOHA Al 9 Ahdl FIO A T qfebd qrara/
FerdIaml TRer saedr 81 | @ el aRueEd aRAT R & SEWEE T AR

TR 06 |

FH R T AET GHHE EH AT A §8 Bl MUSH qMIHA €@l qraeT
UG E TIEaT W@l &g | T T TP ARy 8l | TR AUEEe! S ieraepl
ARSI RYATE AT AIUSHT G | T qOIHA AT YT T 019 &7 | I8 qrargT ar
ferdimar A9 FERer 19 990g | T T 9]  BF TICATIET a&ET a T qrashee
faer @y G U qRg | TS AW H qAGHl HIEAT Wl qaLied TIer o
HAISHT IJATAHT TP W21 TE g7 Gag | AT AT qATZHT AP HIENDT ATTHA Fod
WISTPT T qTIHA AT TEI g7 9 | A T3 GOl A9 T I T THE G09q T
g1 | A9 joule T AT N aThAerd fell Afvls, ®LTEEE, @A A |
TGP GO BT e, TAWCHS T 00T {407 ¥ 980T T febrgy | @ fafrer It
AR SHHETe 9 agers frerr T afeg |

aqa

AT TF THR! e 81 7 Ua WMAE Abl ATHT JTARI g7 qa1G | Hld qrasheel
WH T TKEEH! S=9dl qT T AR WMAE FH AP AT TqG g7 991
S FF A g TUITSAIST QT SUET §a | W ATORA WU a1 S araee o |
g1 AT 9 A9 S qIRH WUl aKETe qelied Yaled 9UH gy | a9dTs Qe
YaeH TIAT fe7g T R fHaare amr A qieeg |

GIRET

A FRHT AW WP HFT TAGT GGATHS ATAT &1 FH P! A ar Fagiasiar
SeiE T 991G | HH ATTRA TSI & (€T T T@ qI0hA WU a8 aial g5 | qQTashe
W@ FET (intensive) TUT &Y TN ATIHA TRHT AT (Extensive) TUT &Y | AT B
IWAT FraRiled i 8, I A9 IRl NUSHAT X UGG | ATTRA B aEAT AU
AEEH! ATTHT galdl TR 81 | AT AT R HETHT ITART g | TR 79T a9
=T T+ AT FART TG | H=mch (ST&f m T&IH mass, ¢ FebT fafirse qroemer e
0 VHT IFT aKA INEAT TPl qIhAST AT feft Afrciig®) | aIThA TReT M
At T afeeg |

9



@A famm
TR dcages! afttweor T afwenfes arfeaawr

frea gweme T AN HERAT AT @@ 9 AUT AT UEeg | GEIRET qI8A
T} FEEE A JaRiE® (Matters) 3T a9aT &g | @Y fafrr @ e #E
g (Pure) =TT ITE7ag @ e Rl (Mixture) ST Wbl &g | U TEHE® HeX
I #E TS TEEHE deawT feR e e W e WHEw g a1 gEuwel b
qcae® ek AT (Compound) T TIAT SHET g | TAEFLTE (Chemistry) T FTHe0
F=qT1 @Ael &&= (Crude mineral fuel), fa#ve, Wa= SAGT TIR HEAT RCC s Fesyorer
TIHT &5 | 8 T, & Faret, #igaw, I, @maw, T, @maieT, Fiiesd qieT, faad,
HAANATHT FTETHT TAWHT AZEA qede® gq | T JqRa! i axjee Mdia 8
a1 fafSr qeaee o R W g

FHIHRAE fafi doaeE T ARe U | qeased! der afid T | ety WEAees
HEATATE TEoT T FARYT TS ILIAA GH T[0T HTHT ACAGTATS [T qraprer fafsre
FIHT faWTerT X RATE (Chemistry) &7 ST ST SRATT FAT | & 1808 HT
fafear e W9 STwad (John Dalton) & ATHAT UIRHII® faga (Atomic theory)
I IE qeael ad TEHTER S g9 (Atoms of the same elements are identical)
T QT GATEY T AAeTH! ANTHLUTH! SR 3RS ARl TS | §T T AT AT SIS
T B WAl Trad AWK (Antoine Lavoisier) & &9 1780 &I TIHAT qeag® &1 T
ouTq X g% fepfewent gram Wi fasor et forg | el & 1815 @m fafeer Sefve
fafemw STR® wSe (William J. Prout) & 37T GCae®dl JIRATIEE WRE® elag Ml
TRATINE® N T I[UMCHE ®IAT g7 (The atomic weights of the elements are simple
multiplex of the atomic weight of Hydrogen) St ai@ed™T (Hypothesis) J&d T

TR T WETIER IR (Doberneiner) & 89 1829 UT qcdg®al JIRHTVISES WILATS
foer TEmEfte R gl TR dfedl A TR | IER I faq fae siter
MHeaTeaT dcag®d! Hg ST T SIS (Dobernier's triads) & ®IHT J&A X |
ST for=reT qeael TRATINE WX M g8 dcae®dl JIRHATITaE HRe! JEd g5 | (The at.
wt. of central element is nearly the mean of the at. wts. of the other two elements) S 3@ |
T IIET

G



TAEH T qIRATES AT A qIRATIEE HIR
q. ferferrs 7 23

3. Hiteaw 23

3. el 39

q. FAMA 355 81.25 = 80 (approx.)
3. S 80.0

3. e 127

9. TeHRY 32 79.6 = 79 (approx.)
R. qAfEH 79

3. ofam 127.6

. BERRY 31 75.5=75 (approx.)
3. SdtI® 75

3. Tfradt 120

¥ FHAT, Fra WETAEA J.B. Andre Duma & g9 1853 AT "Homologous series” T
EIEU RN el SIEATAN "The elements having similar properties show a relationship of
homologous series with regard to their atomic weights."

S T
aca qIRAT S A g it
IS (N) 14 =14 a
HIEHILH (P) 31=14+17 a+b
AT (As) 75=14+17+44 at+b+c
ufraHTl (Sb) 119=14+17+88 a+h+2c
ferer (Bi) 207=14+17+176 a+b+4c

g, ASIS AE John AR. Newland & &+ 1863 AT "
SIEATEN "When elements ae arranged in the ascending order of their atomic weights and
similar physical and chemical properties were found repetition in every eight element in the

series” AT I GRTAS! A1E (Musical octave) ET AT X "New land's Octaves Law

| 9= fob

&3

Octaves Law" 9&d X |



ATl GRTHT T XY T v ou o og M
EnglishMusicAatr: C D E F G A B
Italian Music HT : Do Re Mi Fa Sol La Si

qcae® . Li Be B C N O F
Na Mg Al Si S P CI

feifes aferer frafor semfeer afifewor wamee @)

F.9. | a9 WEAaEs @) | aW(AD) | I AW AT
1. | Antoine Lavoisier 1780 | Division into Metals | Metallic
(France) & non-metals Character

2. | John Dalton (England) 1808 | Atomic theory Atomic weight

3. | William J. Prout (England) | 1815 | Prout's Hypothesis wt. of Hydrogen

4. | John Dobernier (Germany) 1829 | Dobernier's triads Average at.wt.

5. | JB Andre Duma (France) 1853 | Dumas Homologous | Arithmatic series
series of at. wt.

6. | John Newland (England) 1863 | Newland's Octaves | Repetition of

Props (at. wt.)

7. Lothar Mayer (Germany) 1869 | Lothar Meyers Increasing at. wt.

Curve & atomic volume

I HUAT, THT AT Julius Lother Meyer o T 1869 T I[RHT qcae®ahl N euTe!
TEF T T W | TEHT I Aae®D AVadF TEAT THIGL T AHT H& (axis) AT
AUTF AR @Y TCAETATE ATRAT AT (Plot) TERT THT TUEE HUH qeIe® S«
AT @] Q@Y | TEATs Lothar Mayer's Curve SH=g ST 39 &R § :

A

Atomic volume

Atomic weight

¥



AHE e [Aaahued TqEHeE doaes T ae T Eedr S e,
I T HA qGAE G 90 I g T A7 A A @ G | e 112 e
STHHIOAT ATHT G AT 99 6 31T qod F&afad QAT G | ot 7T 109 arl IUPAC
(International Union of Pure and Applied Chemistry) SIT& HTRIAT IgH&&T G |

AT, T AP R ArSfrT (Dmitri Mendeleev) & AR Jua afifaoreTg
e 9 1869 iR YIS SRATE 7 TR AT AeAe®dls HiHeh TIAT TET
afferer TR | 9 afifetor § TEmEfTe qeaeed! ST aNsue J9HT J9ir gated
g | AP qeaeTe! MHeaToeaT VI SATETRAT ANTEHTUT TR ST I qNAPITE
IfEite® aidaar (Periodic table) sH=g | Arefawa! ATGTe® ANMAH THRAMS qAEE®
(Chemical elements) & qoMTcH® T fFdT FET TAT JF IMHA R @A
AP AT ALATIAAT q&ol TR G |

Afreford@r AT Afafes qiferat
Group Group Group Group Group Group Group Group
| I m v \Y Vi \l Vil
Period 1 H
Period 2 Li Be B C N @) F
Period 3 Na Mg Al Si P S Cl
Period 4 K Ca 1* Ti \Y Cr Mn FeCo
Cu Zn 2% 3* As Se Br Ni
Period 5 Rb Sr Y Zr Nb Mo 4* Ru Rh
Ag Cd In Sn Sb Te | Pd

Aeefawar AfElfesd e qramiaed wRAT dEia g T Sqer Afelftes e
(Mendeleev's periodic law) T8 fauser fg| “deaeeast difqd ¥ TOEME TEE
fofreear qraTufas swuer Afveife® FRaRT (Periodic functions) §=& 1” [The physical
& chemical properties of elements are the periodic functions of their atomic weights.] F=q
&l I T8 W@ (Henry G.J. Moseley) & & 1913 T dcae®al STETO 0T
foieedr TRAmiaE AR AN qRATigE @ (Atomic Number) 81 S gaifoe TR
g Afenfes® faH (Modern Periodic Law) fuR feiifes frawas a7 afemfia e
G| ST ATER ArSfaval IfEfes qifad s 9 TaR TR JKa TR AREte®
AT smafve Afeife® i@t (Modern Periodic table) WiHwg | smafve Afeite®

=1}



f® (Modern Periodic Law) AR “deag®d Wifqe ¥ TOEMSE RS [OHeed
IRANT® GeaTel UEiied FRERT g5 | [The physical and chemical properties of
elements are periodic functions of their atomic numbers.] Avsferwer AfEifes miawmr &
AT ufy Ifrer AME AFw S (Neils Bohr) & &9 1927 iR smyfe Afeifes
qleIeTs gaaeM fa=am@ (Electronic configuration) T STITAT s, p, d T f X IR sAGHT
feM TR UR[@ TS G| RS AT TR AYE AGENSSd qieret (Extended or
Long form of Periodic table) @1§ SR&T @ (Bohr's table) i #iWwg | JHITER
qCAETATE TEEYHT AT &7 (distinct four blocks) s,p, d T f AT fawew fkger g | SaT

(Long form of Modern Periodic table) @it &t faguat g |
LONG FORM OF PERIODIC TABLE

Light Metals YILA
ar

12
Mon-Metals 0
Period 1| ) I |2
H s A A wa e s | He
Pariod 2| 2 | 4 Heawy Metals el e o e
Li | Be (‘FranaitiTnMetals} BlclmumlolEe |nMe
Pariod 3| 11 [ 12" VIIE Wal14 15|16 |17 |18

Ma |Mg mp wB vB vIB viB———— 18 g |A | Si [P |5 |C|Ar

Pariad 4 1920 |21 (22|23 |24 | 26|26 |27 (28 29|30 31 (32133 |34 |35 | 36
ol CalSc | Ti| Y |CrMn)Fe|Co| M |CulZn|Ga|Ge| As | Se | Br | Kr

Parigd 5| 37 | 38 | 39 | 40| 41 | 42| 43|44 | 45|46 | 47| 45| 49| 50| 51 | 52 | 53 | 54
Rb| Sr| ¥ | Zr | Mh Mo | Tc |Ru|[Rh|(Pd [Ag | Cd| In |Sn|Sh | Te| | |Xe

57
Period 6| 55 | 56 | 5 [ 72| 73|74 | 75|76 |77 | 78| 79|80 |81 |82 |83 |84 |85 |86

Cs|Ba || H | Ta W |Re|Os| Ir [Pt |Au|Hg| Ti |FPb ]| Bi |FPo]At |REn

29
Period 7| 87 | 88 | §; [104[105|108| 107| 108|109

Fr|Ra|[103] BT |Ha | Sg | MNs | He | kit

Lanthanide ar | 58 |59 |60 (61 |62 | B3 (64 | 65 | 66 | 67 |62 |69 (70 | T1
sefigs—»| La (Ce | Pr | Md [Pm|Sm|Eu [ Gd | Th | Dy |Ho| Er [Tm|¥h | Lu

Actinide 89 | 80|91 | 92 (93|94 |95 |96 [ 97 | 98 | 958 |100{101 (102|103
sefigs—| Ac | Th|Pa | U |Mp|Pu [Am|Cm | Bk | Cf | Es |Fm|Md [Mao | Lr

Arsfawal qUaT IfGifes afaer T g felfes aifae®l qaqcas fasvar a9
TR G

Rreferwa Y SfeEifes aifwar Imefe AfEte® e
(Mendeleev's Periodic table) (Modern Periodic Table)
q. T affereer Arsfawe dfeEltss faw q. AT arferer sy AfeEifes faw
(Mendeleev's Periodic law) AT STenfea (Modern Periodic law) T 3TEMa & |
g |

&%



. I9 qHAHHT qeas®dls agal TRATES

A (Increasing atomic weight ) T

R. JEHT qCAEEHATE Taal AT S

&A1 (Increasing atomic number) T

AT HAGT et TRawar g | FHAAT fremuR TRaTeT g |
. T qUAHMT qr=3ier 7 [iae 3. J9HT IS TS (Period) 8€
(Period) g1\ Eoll

. TT qUASET STHAE (sub group) A |

¥, T9AT A T B STEEE G |

. ggHT fMfeRT T@tge® (Noble gases ) T

W G |

Y. JEAT (T T (Inert gases) &
TRGTHT G |

. T7 qHARMT qeag®edl T

(Isotopes) T T =TT ST |

%. J9HT GHEAT (Isotopes) ATE T
qaET g |

. TEHT AFIMESH T Uaeaesd

(Lanthanides & Actinides) ®T& &=

Cell

S, JHAT ATAMTEET T YeATESadTs
uer qferat A g TR g |

. qeag®dTe qICHTUIT S STCehT SATETTHT

TEET T ARH Iieel T B ARE 115
TReTaT & |

5. JGHAT TRATEE =T (Neutron
numbers) &1 ATETCHT TEET IFT A

T e g o

. g & (Gr V) 91 T 9 efier dca

ST (Fe,Co,Ni) T THedT TF ST

TRt & |

Q. AT qIeTe™T Fe,Co X Ni @8 IUHE
TR Ferge Tawa g |

e ;. wmge Teifes @@ aERa @Ry Arefewe A fRuwr g1 wfyg afeie T

T afeira aTfegst | 2
snefre dfeifesw afasrat Agcaqul fagmaee -
FRSNH &M TUE IA PN AT T AT fhe™ TR TRaTa g |

1.
R.

deae®d! el (Vertical) ¥9gaTs 9 (Group) T €T (Horizontal row ) dTEAaTs

TGS (Period) 95 |

@ W9E (Main groups) : IA, IIA, 1A, IVA, VA VIA T VIIA & TE®

yiatrfaae@® q9g dca (Representative elements) & |

. SYGHE (Sub-groups) IB3Ra VIIB T VIII Wﬁﬁﬁ@gﬁl
° Zero group FT Acae® MrHa (Inert or Noble gases) ERIREEG

o TUHE IAF Jcde® GOHRT et g (Alkali metals) & |

e  THE VIIAF AN (Halogens) Tcae® GHT ETE® g |

e  TYE IVAF dcase Jddrq (Metalloids) g |

e  ¥HE VAW Nitrogen family T VIA @TE Oxygen family 9fF =g |
e ¥ A :1st period very short period &1 | (shortest)

[=4\]




¥,

° 2nd T 3rd period short period & |

° 4th T 5th period long period g7 |

. 6th period very long 3t¥&T Gigantic Period &7 | (longest)
° 7th period unsaturated period & | (in complete)

qeae el JOHAT

o AN TOHAN f g Sfq ST WA @it ¥ Nuclear attraction W gAY
giabRamET TEE oS gfeg T a& atRT g | 9 aTqEeEnT S ad
T FERIAT e8I |

o  IAIqEES HE (Group) AT &% Ieal vice-versa & |

o TR fifue® qoaETwT WM FigTETE T@iGR SiaT deEedr el @ a¥ Proton
TeT aftd ST gATSr AcaehT TXHTV[ET ATHI AT TS o5 | T& :3rd Period
T GIAT Na 9781 Mg ¥ Mg 9T Al 9T &g ¥ 90haaT &0 &8 91g) | aX
HIEl Period FT SUTIEEHT 9 Si =T P, P 9T S T S 9T Cl FHI ATHR
T € I g gEM 9 &War (Nuclear attraction) @8 g | oI&er
GERIAT I HAL SiETEE 49T a8 A |

amafre Afeifes aifvremT qraeears TRAHHT GEARUH g | TAFN fa=a el

AT TN I SUA (orbital) AT WG | IHT AT WA SABAT Teg | T ¢

fafr, Li(3) = 15%,2s" (s-block)

e, O(8)= 15°,25%,sp* (p-block)

STEAT Zn(30)= 152,257, 2p°,3s7, 3p°, 4s?, 3d™ (d-block)

SAWH La(57)= 15, 252 2p°, 357, 3p°, 4s, 3d™°, 4p°, 55, 4d™, 5p°, 65, 4f* (f-block)

FEIT Q0 I oI IISHT GHTEET TS dIe® AHITIH (Al) Ted FA™ (Fe),

qMT (Cu), =& (Ag) T &7 (Au) 8 d-block AT TG | A AT IewifEd &

TCAEEH! FAFA [ TF JFR G |

qca English Name | At. No. | Electronic configuration

AeFrEE | Aluminium 13 1s% 2s% 2p° 35 3p*

FATH Iron 26 1s% 2s% 2p° 3s? 3p6 4s” 3d°

qTHT Copper 29 1s? 25 2p°® 35 3p° 4s” 3d° (stability 3d'° 4s%)

iy Silver 47 1s® 2s? 2p° 3s® 3p° 4s? 3d' 4p° 55° 4d°
(stability 4™ 5s")

o Gold 79 1s® 2s% 2p° 3s? 3p° 4s? 3d'° 4p® 5s? 4d*° 5p°
6s® 4 50°

(=X




AT : AT AT Ieaifgd FAF o &R (Stable) &F & Stability FT$ sTwebrer

3d° & 45’ 9T TSI FAFEM AR 3d'® WX stable 9g TG | * d-orbital of atoms tends to
be half or full filled to be stable.

Zifestaq aqE® (Transition Metals)

Ifelife® e d-block STFaiide! STEHE (sub-groups) IB 3@ VIIB T 98 VIII &
TEEME TEE® TP JAFA (ST o-3T8e W HAAT g5 aTq qO7 g | =
qcaeTAE i@ qed (Transition element) WM | T8 Ivailae qcde® a d1q qcd
AH RrfleeeTe A &1q (Transition metals) ST+ |

TTE ST FEl Hecd ol UE® I9 JHR S :
. Prieesr gawmT Tl d-ST8 qut sk €9 |

R frfiewsr afeetor @& (oxidation number) TI¢ 73 MU FISIAT I a2
T{P-h{F (variable valency) g5 |

3 USE TRl WAl WiE WlE gIR PRV Rrilewsr Mt IU8 (Penultimate
orbital) T FHFIA T BT B SHFTITHT TEATS IAHATHAT AT foeg 27

¥, Rrfieear Malleability T ductility 9 ISl &7 |
K. & gIgEES qReT qraHA (M.pt.) T ¥ qOHA (B.Pt) 9 S &5 |
& A g qave® (salts) I WL (coloured) &G |
o, A gIqHEN IR THAF TACRATEEAT IUH (catalyst) BT ST IFT Eeg |
5. Priieed Jfed gaadm fa=m (n-1) d*° ns? g |
W& AW (Fe) = 152 25% 2p° 3s? 3p° 4s? 3d°

AGH! YISAT 2 T 3 &G | TGHT 4s &I 2 AT IAFLAA HA AT (AT §IS1am 2 g7 oA
T AT A TEAET T A & TSN SHFeMe GHq THTAE Farnarar s fefer gasran
" Y | T :FeO (FET W) T Fe,0; (TR 7@ FaTg g |

AT : ST (Zn) : 1s? 252 2p° 3s? 3p° 4s? 3d™° d-block €T WU FHA qed & febeiiep
TEHT T U9 JUIRTAT ST 4 3d° )

TR, Cadmium (Cd) 48 = 15 25? 2p° 3s? 3p® 4s% 3d™° 4p° 5s? 4d°

Mercury (Hg) 80=1s 2s? 2p® 3s? 3p® 4s? 3d™ 4p® 5s% 4d'° 5p° 65 4f* 5d™° f d-block AT TX
g feora o iee |

=8



SFAAEEE (Lanthanides) T TfFaA@gd (Actinides)
fEnfes qifde™T I (La) T IEIfgaT Jefad (Lu) A HeaToedr 0T S
Atomic number 57 3 62 TFWEHT 15 AT qcAETH HEATs “ATAMIESH N |
affieears TSer gt 9HeHT U@ qOFICH® oeade =g | SE@me Lanthanide Series
Wi g | e ®dr T HAWT Lanthanium T frednear g™ RiE®eE Lanthnoids
AT Lanthanons &1 T« 9 fafieg |

Lanthanide Series

S.No. | At. No. | Name Symbol | S.No. | At. No. | Name Symbol

(Elements) (Elements)
1 57 Lanthanum La 9 65 Terbium Th
2 58 Cerium Ce 10 66 Dysprosium Dy
3 59 Praseodymium Pr 11 67 Homium Ho
4 60 Neodymium Nd 12 68 Erbium Er
5 61 Promethium Pm 13 69 Thulium m
6 62 Samarium Sm 14 70 Ytterbium Yb
7 63 Europium Eu 15 71 Lutetium Lu
8 64 Gadolinium Gd

tfeifes afaamT ™ (Ac) T Edfga MearleaT U™WTST Atomic Number 89 3fa
103 FFHE 15 e qased GHpdTs Uaedeed #iwg | friieeas g8 aEar T
qOCH® ALATAT TGy e Actinide Series 9w | Rrfle®ar o1 FAET Actinium
T el gl Rfie®ats Actinoids i ifwg |

Actnide Series:

S.No. | At. Name Symbol | S.No. | At. No. | Name (Elements) | Symbol
No. (Elements)

1 89 | Actinium Ac 9 97 Berkelium Bk
2 90 | Thorium Th 10 98 Californium Cf
3 91 | Protactinium Pa 11 99 Einstinium Es
4 92 | Uranium U 12 100 Fermium Fm
5 93 | Neptunium Np 13 101 Mendelevium Md
6 94 | Plutonium Pu 14 102 Nobelium No
7 95 | Americium Am 15 103 Lawrencium Lr
8 96 | Curium Cm

0




pre]

TIMTEEH T eATEed 35 998 Inner-transition metals (@ fa o) STawE

el

R friiewer aifed geedm R (n-2)f 1-14 (n-1) d10 ns2 &5 99T f-I98« AR
T & |

3. fritleeats Rare Earth elements afer sifiesg |

¥. Ac, Th, Pa T Uranium naturally 989 dcag® gq S I@UgS 7 Actinide

dcae® 99 1940 ufg FW ®IHT ST (Artificial elements) g1 1| @ Uranium
ufgeT qcae®eTs Transuranium cd afq S g |

el WIH-TTR T (Variable or Multiple valency)

F U RS qoaer At ST B HOEAT dESE W IEeTs Variable
valency Svg | T3¢ Teadl Tia Hidh RIS JAORAMT B-Hid TIoaT (Variable
valency) ET@ SRV TMFT FEQMET Afeqew 98« (Ultimate orbital) &7 S9ae a4
giafFamaT SR A T e ST Rl SUdreT g9 (Penultimate orbital electron) &
qfY TEieE SaRRATET T R €7 | S aT Copper = Cuprum = Cu

Cu(29) = 1s? 2s® sp® 3s? 3p° 4s? 3d° (expected)

Cu(29) = 1s? 2s” sp° 3s 3p°® 3d™ 4s' (exact & stable)

ATATET valency 1 T 2 Tgwg W& Cu,0 T CuO  HT 4s! T 1 TFaMel AT JIaTHATAT AT
fHaT ST 1 579 | U9 SUAASH! SAFAS HA WRTWRT 91T 2 &7 |

Variable valency @l &l STEURE :

¥ | qa " | wgear — dfrE —> dfrEar

1. % (Iron ) Ferrum | Fe 2— FeCl,—> Ferrous Chloride

2. | qmT (Copper) Cu 1—>Cu,0—> Cuprous Oxide
Cuprum 2—> CuO—> Cupric Oxide

3. |f&T (Tin) Sn 2—>Sn0O—>Stannous Oxide
Stannum 4— SnO,—> Stannic Oxide

4. | g7 (Gold) Au 1—> AuCl—>Aurous Chloride
Aurum 3—»AuCl,—>Auric Chloride

3. qrT (Mercury) Hg 1—>Hg,SO0,—> Mercurous Sulphate
Hydrargyrum 2—>HgSO,—> Mercuric Sulphate

6. | fawT (Lead) Pb 2— PhO—> Plumbous Oxide
Plumbunm 4—> PbO,—> Plumbic Oxide
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FAYM qeadl TR FIAT (lower valency) WUl ARTE -ous T 8 FIWT (Higher

valency) WT&I FiTH -ic & |

. U™ HHAW YIq dcas® (Transition metals) o Variable valency 3@ Multiple
valency @& 15 |

3. JEfy o dcdeed 9iW fafs= Drastic Conditions (High temp, high pressure,
lightening etc.) AT JfafFm TR AT swa1 a1 TEW@S FabERAT &1 multiple
valency ¥ETST TFGH | T

(i) TSR AFAESEEAT AZEOAD] GISAEE :

(a)
(b)
(©)
(d)
(e)

Nitrogen monoxide (nitrous Oxide) = N,O
Nitric Oxide (Nitrogen Il Oxide) = NO
Nitrogen trioxide = N,Os

Nitrogen dioxide= N,O, (NO,)

Nitrogen Pentoxide = N,Os

T, (i) IR AFTSSE®AT Phosphorous @1 valency:

(a)
(b)

Phosphorous trioxide= P,0;

Phosphorous pentoxide = P,Os

Wewar T s awafeer @RI (Concept of Iron and Radical)

Elfrf gt chemical species or chemical entity ST SSI&T &g =@l SEAT free valency
T NS A AT FeHhar Ay | HWIGAT Inorganic salts && 8 9N (+ve T
-ve) fei ama@r g9 | [aie® single atom 9f g7 @&gT T group of atoms acting as
single unit during reaction g194g | Positive part of salt that comes from base is called

basic radical (cation) and the other negative part of salt that is derived from acid is
called acid radical (Anion).

eg, NaCl—> Na" +CI’

H,SO,— 2H" +S0,~

Na28203 —> 2Na+ + 8203“

(Salts)

(Basic radical) (Acid radical)

Cation Anion

&R



L Il G&ITHT ATATHT Radical @& monovalent, divalent, trivalent, tetravalent,
pentavalent, hexavalent & g |

o  TcAH TLHIH JETH! ATERHT Hedadrg simple, compound T complex X
for fepfamer farwretr v afereg |

(a) TS A TCANVEH AW a1 ghaets simple radical ST+ | &1, Na*, CI,
K*, S, Mg™, N, Al""" etc.

(b) T AT TENRT FE TW] fHOR T ion &1 TYAT FIAHATET AOT fAege o
Y I ar Agdae® compound radical 9w | ST : NOy, SO, 7, PO; ™,
Zn0, " etc.

(c) T AT AT T AAM a7 FEFAe® (Ao Tl Aedadrs complex Weawa
g | KT : Fe[CN]s*, Fe[CN]s* etc.

Q. & dcq a1 ARTEPT covalent bond Homolytic fission gaT sv I =t fafet aX
g4I & chemical species ®TE free radical #iH=g |

S : (@) CI-Cl = Cl+Cl.
(b) H

Radical &t s afifeor
Radicals
1. Charge T STETRHT
(@)  Positive (basic radicals)
(b) Negative (Acid radicals)
2. UTHIV AT TAEH! ATATAT
(@) Simple radical
(b) Compound radical

(c) Complex radical

3



3. Charge 9@ ATHTTHT

(@)
(b)
(©
(d)
(€)
)

@&t common radical (ions) & GSATETRA ATfAHT

Monovalent radical

Bivalent radical

Trivalent radical

Tetravalent radical

Pentavalent radical

Hexavalent radical

S.N. | Valency Basic Radical or | Acid Radical or Anion (-ve)
Cation(+ve)
1. Monovalent | Na*, K*, NH4", Cu®, Hg", | F, CI, Br, I, H, OH, NO,NOs,
(1valency) | H, Li*, Ag*, Rb*, Au* HCO;, HSO,, CN’, 105, CHs;COO,
Mn04-, CIOg-, AIOZ-, Mn04-, HSOg-,
I05, CIO", SCN’, BrO;, ClO, ,CNO',
BrO,, ClO;,, H,PO,, HCOO
2. | Divalent or | Ca™, Mg,", Sr'*, Ba,", | CO;7, SO,”, 0%, S,, SO, CrO4%,
Bivalent (2 | Cu™, Fe*, Mn**, Pb™, | Cr,0/%, S,0:*, MnO,”, SiO5*, SnOs%,
valency) sn**, Hg™, zn™, Cd*,|Zn0O,", 0%, HPO*
CO++, Ni++, Ra++, V++, Be++
3. | Trivalent (3 | Als*, Crs', Aus', Bis', Fes', | POs¥, PO,*, BO;*, N¥, P*, AsO;%,
valency) Shs*, Mn;* AsO,*, AlOs*, [Fe(CN)]¢¥, SbOs*,
[Co(NOy)e]*
4. | Tetravalent | Pb,", Sn,", Pt,", Sis* [Fe(CN)g]*, C*
(4 valency)
5. Pentavalent | Ass", Sbs*
(5 valency)
6. Hexavalent | Crg"
(6 valency)

FFARAT (Aquaregia)

T AN MET FTESIFANE Fd T T AN el ATEde el (Hsviers srsanioran

(Aquaregia)

g | SAFETEAT 3 AN el ERgEdiig T 9 SN el ARidd 7T

TR gy STEAT AEaERd F#ss (NoCl) ¥ PR qreamifas F@ia (Nascent
Chlorine) g1 VU@ T8 G, WcAH SET (MR GqaTs T AT 94 |

Y




3:1::HCI:HNO3(Both Conc.) = Aquaregia

The volumetric mixture of 3 parts of concentrated hydrochloric acid with 1 part of
concentrated hydrochloric acid is known as Aquaregia. It can dissolve all metals including
nobel metals like Platinum and gold hence the name is derived. The mixture contains
nitrosylchlorice (NOCL) and free chlorine which is active agent for dissolving nobel metals
like gold.

HFARATET Al TAEE AT I8 THR G
(i) dfesr g5 ot fr@fear NOCI T Cl o175 |
3HCI+ HNO; — NOCI +2 Cl+ 2H,0
(i) IRy GIET @a= Cl o grarwar 7§ |
Au+3Cl— AuCl;
partial equation fafr AR WIS 3§ IOETE ST @A &I
3HCI+HNO;— [NOCI+2H,0+2Cl] x 3
Au+3Cl— [AuCl;] x 2
2AuU + 9HCI + 3HNO; — 2AuCl,
() + (SRR — Gold (111) Chloride =@t Auric Chloride

AR qEEE gfatear (Endothermic chemical reaction)

FAUN TEENE FAGRAT g1 T Wifed AuEr afetere amete e afeEdeerg
ATILE JfatHRar (Endothermic reaction) sifH=g | afs gfafraa 9e™ (Reactant) #T w1
JeqTied 9&R (Product) @1 & heat content &l §7g A KIT JGCITHT FTe<AE QT &g
Tg | AT FE™MT AH or AE # AW (value) positive &= AT reaction system o

ife<Ee Heat g | 91 :
Heat
C+ H20— CO + H2
Heat
3Fe + 4H,0 — Fe,03 + 4H,

Heat
2C + HZ — C2H2

A w DR

Heat
C+2S— CS,

1 : Endothermic reaction &0 SWa: TIT Steel I glass AT Il TEX THHSATE YATS
FRAT AMEXATE ATE  FAL T Alebrg |

Exothermic reaction T W Detergent @Ts 91X THMAT QX YATSAT AT T+ Hiopwg |
AL



AUEE® T AUANS TEEEE qaerar (Exothermic and Endothermic Reactions)

TEE® af@ds (Chemical changes) %3 g S Thermal changes (AH or AE) IR &dd9
T THETITEAHT AEETE Thermochemistry  WiFwg | I8 wi(d Ui (RIS fimar
g1 Fq a9 i qiEdT g9 (evolved or absorbed) W= T YARICHS TIAT GHA Il
AT | TEAE IACRIEEars ad & o¥ar faq ST | Switga g5 feasar
& qieheg |

qUEE® TEEEE JfatRan (Exothermic reaction) :

F TEEMSE GRAGRAT gaT a1 IaT g (evolution of heat) wfabwam a1 aftEreTg
ISR FIAHAT (exothermic reaction) W5 | Al AH A9aT AE &0 ®IF negative § w9
IFT JIAERATHT qIaeTied Scqw g=g AUaT YAt Exothermic reaction 81 W= S |
T

1. Na(g) +3Ha(g) — 2NHs(e)+ AH (AH=-22.4 Kcal) FFaT N,+3H,—> 2NH; aTae
2. S+0,— SO,+Heat

3. 2Na+2H,0—2NaOH+H,+Heat

4, 2H,+0,— 2H,0+ AH

5. C+O,—> COy+ AH (AH=--94.13Kcal)

6.  C+2H,—> CHy+ AH (AH=-17890 Cal)

7. C,H4+30,—»2C0,+2H,0+ AH (AH= -333.35 KCal)

8.  CH,+2C0,—CO,#+2H,0+ AH (AH= -21 KCal)

aeA T fgavsi=e (Soaps & Detergents)

feemire 8™ a1 G @ 33 RnieE A awEe G T AT @R i | Tt
Rrife®as! sMmEe, T[0T T qHE AT Tl Tl 57 |

HEA (Soap) : AHIGAT Animal fat AT 9T fatty acid #1 HITSIH TGUEATE qEA (soap)
g | WIETHT g1 Sad AdUdl AW Sodium Strearate B | A& General formula

RCOONa &g SHHT R W FATEd! YaEa! Aedzel YadTs SASE |
(R=-Cy7H3s)

Heat
YRPBFAT . C3Hs — (OOCR); + 3NaOH — C,Hs + 3NaOOCR

%



CH, — COOC;;H3s CH, — OH

| H |
T, CH, — COOC,,Hss + 3NaOH —5  CH - OH

| |
CH, — COOC,,H3s CH, — OH

(D) +(@FEFHETST) - @)+ (RO
e
Q.  TAMEH S SLSAT AW 0 T FEF ATl SSAT Fied TEEard qi
e TR T4 afeg |
. A S fafidrE W@EEmesT Saponification 9T wiHRg; |

a1gd aarea fafa (e fafe)

TSl SAT FULHT A Iy aeafey qa (@ ae)) a8 faeaR "7 SARIET qars |
AP, HE 30 T (300 ml YT 30 U@ FIe® |IET O qaqR T | IadT
TS o ¥ B! AT $G aUaT gard fHay 9eee qares 9 | 39 s
SUAe WUAT a7 T washing soda (Na,CO;) WM fHETGR am&l AQT (paste)
TR THI oG ATERP] ATHRST Aier (frame) AT TE@I FHX O q@R W
gierg | AT dAd! FTaT AfEs A, k8 aw, Fam foat, srrar fqeer daeme i amee
IS Gihrg | @Y T, G WS perfumes T 3ATHYH SHISH colors € TR FHETST
qierg |

feaTsi/e (Detergent)
HeHTEA ST TEhIE YOS AT Aedlgd e Aethddl HIISIH AUaTs Detergent
A |
Heat
R—C4Hs —SO;H+NaOH — R—C¢Hs —SOsNa + H,0
(Alkyl benzene sulphonic acid) — (Sodium Alkyl benzene sulphonate) (Detergent)

QST Aok I~ GehAE & : GISAN GISTW AT Fehve Ui (el Detergent
I TIAT TART T TEEME 9@ 8 1 799 a8,

CHa(CHa)16-CH,0H 2% CHy-(CHy)1-CH,-0-SO5H 28 CH,-(CHy)10-CH,-0-S0,-Na

ARNS sedled  — AN ERINA Gothe  — QISAH AR GehiMe (feemia)
featFea! F=ATTT™ Petroleum product ST YT @@ T Caustic soda & |

QAT Gl AT T THEHR RIAT T GAHT AT feeive J@l ITANT T AT G |
Q9



e[ T featirea! qaT & ¢

e fecwiTe
9. BATEE FFAFT ANGAN TG &1 | | 9. ATAHRT TGl GATINA eTagrpra I
YehIME AT 2l |

R. T W (C7H3sCOONa) R. GIfETH AR TehIMe CH;-
(CHz)]_oCHgOSOgNa %E'@Td?ﬁ S ?f |

3. fafie yrofieer S orgaT aeeafs | 3. YAFEW TERETE YT WEEEE (SR
AT T FHiEd QST AR Foal Lauryl sulphonic acid, Benzene Sulphonic
el g | acid ¥Mfe) feativrea Fear qar &1 |

¥. 9H General formula RCOONa | ¥. T &R A R-0-SO;Na & |
2l

Y. I9&I cleansing power &H g | | L. Jq&I cleansing power T&r g |

% Priee Sfas abraee g sw | & frfies Sfae gieamEe T9e8 (non-
(Biodegradable) &< | biodegradable) g |

T (Plastics)

F-THT AR FTF SUETaTE SAEITE T TN T IeuEd RS B DT
WEE (Artificially Synthesized Polymers) &g =i wfHwg | @& Plastic 9 Polymer
T g7 T FhHW T TR RS Polymer & |

Polimers

(1) Natural polymers eg protein, jute, cotton, cellulose, rubber etc

o Thermo plastics S PVC, Polythene, Nylon etc
*  HAWGEE GEA! TIHT SISUHT T |
®  TIHUEH AN T {iepA |
o  TASET AXH g X Y7 ABI SATHIAT Eled Alehrl
° ITANT: 14, SRIAT, I18Y, WiST el

(2) Artificial polymers or plastics

° Thermosetting plastics ST& Bakelite

*  HAWEE TR T

o  TAWSET AH TET T YA ST ATHAT Tqe AETH
o T TANT I THieh

o ITAN: faselier &=, =, JOX FHFH ! 4 s

Rg



SicECEIC

feTr.u T AR TA.T (DNA and RNA)

Y NaeTe AR oA IR TGS | FRHES GRS a1 G T (coral) STFATSE |
A EE®S U AR AT 7 A-HISIG | GUISHT J&iT 19 S« Gia “like father like
son” P JGM UM TR F | qAMT AMTES U e TP O o W, i,
FEBIATT, AT AME FeATAT JART §a | AR T[T (hereditary character) ST&
i SHE, ', 1, A T PEE qEEET TR g T6E | a9 Y |
heredity WfM=g | @AM (gene) & UMM EEH [MURUT &g | d9] DNA
(deoxyribonucleic acid) @¥ 3Tl TTHT HISHT chromosomes AT W §g | H AL
GIET HXT 900 nucleotides TP g A HT AT AT nucleotides A TN & |

Heredity @t aeom famamt @it fawit @«

A Gedl adient
Q. FeWNieEaTs ST-STRAT HIHT 3x3 T a1 fge aems |

R Heredity 7 TFfuq qaEell/Sa T OGS GONNT TRUHT a1 /AW
Afgur w1d YR T | AEAT ACH GPAATE FH R QT EEHET g AR )
T PISMT TITHT TF T T4 e TS |

3. T JUETe YeEees atenta Tt fae g e T Ree T e

. eWrlieTdTs TR G T8 aRITHRAT TRITHT 9Te8 AT Tl B TS 9+ |

Y. [ EETHT U ATAT fawIT e e | ufeer fawir e @t o faomr e
HI9UT T |

DNA deoxyribonucleic acid

Gene A unit of heredity

RNA ribonucleic acid

Heredity The process that brings about the similarity
between parents and their offspring

Friedrich Miescher discoverer of DNA

’%



James Watson &Francis Crick
Adenine
Thymine
Pyrimidine

ring
Purine

discoverer of double helix structure of DNA
purine base

pyrimidine base
nitrogen base consisting of a single hexagonal

nitrogen base consisting of a hexagonal ring

joined itha pentagonal ring

Nucleotide

Genetics

DNA TF=1 AT

DNA molecule is coiled along the length of chromosome
DNA is made up of a double chain of nucleotides in the form of a helix
The nucleotide base in the helix pair up adenine —thymine (A-T) cytosine —

guanine(C-G)

5 carbon sugar molecule joined to a phosphate
group and a nitrogen base

the science of heredity

Triplet of bases control production of the specific amino acids which make up a

protein

Genes consists of a particular length of DNA

At replication DNA strands separate and build up new chain

E— |

Adenine

Thymine

Guanine Cytosine

Sugar phosphate
backbone

q00

The RNA molecule

gtT—

Sugar
phosphate
backbona

Nitrogeous base

Adenine
Uracil

Guanina

Cytosina




fe A uwr dger o

P
EE R K

9. FIEAIE FO A T A9aTE Foramr 3@ AR i R | A9 T ST Aaeas
&I FleA |
o TN 39 (TR T TEMIE) &I @1 90 Sfrer
o urfiffen a@ @@Afa T wmefir) #r «nfir 9o sfrar
o fEarRATaS T AT R0 Aer
e HIEHIH AT R0 AT |

R R T FERIH (A THEEARE RN A9 JARTS SeX freEsy
(nucleotides) AT |

Figure &

hydrogen bonds (tape}

e

G )i:-)c D

hydrogen honds  (tape}
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FIGURR 7

3 RS H AN JUEEdls JIed | 9 SeET uefines arefreE T g siar
T (A=T) ¥ TG AR a7 ofier avsol (G = C) Ifad W\uT @
IS RS AT U STEA |

¥, UG YU SEE TENUH S T g | THAT ARG A AATSH
GfFAT T Afag W TR T FEhe @lal KT hag

fe g (DNA)

AN F TERH e e 8 femu i i e, aedeitgar T wfesan
e | AR U W feutrear <fes e @) femmuadrm few awitve
Friedrich Miescher & T 95%% AT YT AWMU FIT | T TAEE A9 T 1343 AT James
Watson T Francis Crick & 9T @I g THaTId SHEEAE 99 &R &I fafecarame
THS! Alad PR I TEm | fe.um.u. fesfrmtsst a9 el e R, IR fetawer

q0%



NfeT e (Ufef, arfie, MRt T aEdfad) T w@he Mo T g | fe.gr.gane
T FAM] TG | AT ATRAT SRABI WE AT T Tl (€. Q.0 &€ a6 99 |

f&.TH. Q.o STGATHIHT U1 TF LTS b0 ST A FH T4 | T P 56T G Afereh
FATHATIEEATS (AT T4 | JqA IETHET IRAGERT AT CH 90 FHET 16 |

fe. 0. aTqadT TGP TE T T WCH &7 | J9H] GFT TR T BEhe T
TG T AR <X THRH ARG AEE AP g | AT fSataaugast T,
HEhe T UIET A AR 99 (e, qrafA, TamEa T qrEege) Sfew Afeene
TG | T 6T a9 Ffeerge feR ferruawg | ade eEeEsars #HET T
fe.qA.0.aE qifqwe sy |

Figre 3 Figure 4
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AR.TA.T. (RNA)

A FHT FfFaF PAE 81 | 9 [ T Al FfFasb Yag 81 | AT YFRaad T a7g a8
FlFTAAE, learded T A HAT 55 FTAT Al A Tl qralel TR, FEhe T
AR A9 (e, MR, IR T i) g7 |

AT TH. T AT TFaT A3 TS GHIT g7 | It @FT TEa TR T Heha o aweg w9
AT GfFATH T AR ANHT eS0T a9e® grg | [€.TT.0A rathedd IRRamerr
e T AR @ i g )

AR.GA.CF Nfed i T F&f Tég T 3 TEREee T Iqe T aqdmEr g T |

99T (Gene)

FAM ST DNA ST G 9T &7 | JqS! qFaTE S(id AR Tl Tl &g | a9l
T B u feeed feerie T sum At e g gee SemETer o
AT | H T4 |

fate| (Meosis)

Saeed TR FVEEAE TAH g5 | NaeEd! AETCA THedrs 9 (Cell) =g | ar
W TG | W& PN AT TgHNE, TSl AGH FAHEAT AGHAT AUH HIEEH
FATHAAT FlR g | I Ao a1 9 e o e @' qfy g% 9 |
P AT H&T ST el g5 | BT (9o I JHa G |

e  Mitosis (ATZAIEH) e  Meiosis (frenfae)

ArzataE (Mitosis)
geafd BIHT PHGH FIT I€ GETT T a7 qS B oG ¥ g1 TR P9 a9 g
fafirerg AEdfd wHwg | a9 TERSET H e T e T I g7 |
Meiosis (fsiifa®)
TSI FATEE TATHIHEE a1 HHAT IS TaT (Reduction Process) gTRT ATTHISHT
WH DHGHS! GEIT ATET-AET g AT Geareq HT I THAere (wenfad afig | a9
YEHATETE qThide (Sperm) T T (Ova) a7 &g |
frfae w0 fawemr T for
fafr:
9.  =¢ JueAr Frfaw P fsTSEer meiosis | #T prophase | #T U TUEE
Leptotene, Zygotene, Pachytene, Deplotene, Diakinesis T T fa IS |
TP TV PTAATE GeT g FE F AT THIHEAT T |
TE WCH FHe/ THTHAPT HRIATE (HATIL Bl |

q0%




. G THATE fael qigedl TRMT R a1 J91eqs [0 TR FHuse ade |

K. s fafr q, R, 3 T ¥ 9ERT TR metaphase |, anaphase | T telophase | &1 THATE®
TR T meiosis Il &7 faH= sE@a@S! THAT TR T4 |
WA GWT T FA T T meiosis FT THAT TR T ot

. US FEAE I IR qUET TH g FEX A@WAF AW TFEE TR
THER | U THITE FETge! Ueh S(aearehl AT qame T A0 e |

\\

"l%?'ﬁ?ﬂ'*ﬁ——[/
& griy
FEr AR
fer a it _—
TqardIT _— |
garst _—

o

—
FreTHeT

R e dEm s fafee ST GW T SET ZeE ] B e, Safwfme
Preelt, P gfaffac g1 T4 e fafi= sEeme T9aEe qar) 1 |

FSTET TART T8 meiosis T THAT TR T fafer:

. e 3 fefana fase® (@dT T ST EH™) §8ATE Nl I AEaF
AT AAEE AR T |

D

1
o r \ 1 r
R /“/ V) N
//‘ \\\ ~ ~
v - V) O
/‘/‘ \\‘ ~ ~
vy ~ V) g
\/‘/‘ “"/‘ /| /‘
\ _
werel ) ~ Y
[JA o Wed v g
/I,J\ ‘J“ -~ of
(WY - \I ‘\
A ‘ -~
1
P v

. Tty P WY I U@ @IS gEeeT
AATEEATS dRA WIS ATITS HEITHT
AET HET TR T | TET UH A
A FMEMdS T qRA  AearHgal
giatfaea Tag | FEl T qaT T 919 <
AHETE AUHT FHSHEG!  Frararaca
TG |

qoy,



3 FISAISH T3l T e T EaT Faradn e T AeE I |

¥, iR afreaid T Rared wiga Qe FEl 9iadd TN 9 qieeg; |

Y. Hitae fafee TR frditaee fafie seemee ey THARE qar 9 |

frfeaat wee aamew

et -

TRFTHT Al a1 A D BT (THHT T & T Gral Afgiius! e g7,

AR, WEE, I, a9 @E e, Uaide AR T (aceto-orcein), HAR
S v, wifte s

fafer -

1. THPH FAP TTAEE HIEA JEEAAGEP T e |

R TR AT AT TR R R s ety fgar o

3. OO M@ R g w8 R 9T Sfq ofafed dRfE ® T 9 /R
FRSIFIE TS gl |
AENATEATS [ RAETE aTh A8 T4 qASTE I, a¥ SHed [6ea |

. A e fefifte @ are ek #ia ¥ e a5 g e |

& TR G WIESHT T@Y ST AfgH TREWEe giee ¥ g@ e =
squash SIS |

o, wTEEATS faRY TS |

5. TESHT AESRPUH 7 T T qEET TET 2 |

LRI

Aceto-orcein : 4 T orcein @15 qo0 fafer wo % ufafesw ufaewr e B sw e | ar

Heag 3 fAme Afq A | Rhice Y9 P | TAWTHT AT aceto-orcein stain TR

g |

Molar hydrochloric acid : 9.3 faf¥ concentrated hydrochloric acid @T distilled water

e q freT T |

Meosis

Meiosis was discovered and described for the first time in sea urchin egg in 1876 by the
German biologist Oscar Hertwig. It was described again in 1883, at the level of
chromosomes, by the Belgian zoologist Edouard Van Beneden, in Ascaris worms' eggs. The
significance of meiosis for reproduction and inheritance, however, was described only in
1890 by German biologist August Weismann, who noted that two cell divisions were
necessary to transform one diploid cell into four haploid cells if the number of chromosomes
had to be maintained. In 1911 the American geneticist Thomas Hunt Morgan observed

crossover in Drosophila melanogaster meiosis and provided the first genetic evidence that
q0%



genes are transmitted on chromosomes. The term meiosis was coined by J.B Farmer and J.B
Moore in 1905.

In zygotene stage pairing of homologous chromosome is known as Synapsis. There are three
types of synapsis: When pairing in homologous chromosomes starts from the end and
continues towards their centromeres is proterminal synapsis. When synapsis occurs at
various points of homologous chromosomes is Random synapsis. When pairing in
homologous chromosomes start from their centromeres progressing towards the ends is
Procentric synapsis.

Exchange in chromatid segments between maternal and paternal chromosomes during
meosis is called Crossing over.lIt take place in pachytene stage. The crossing over involves
reshuffling, redistribution and mutual exchange of hereditary material between two
homologous chromosomes. The points at which the exchange of chromatid segments take
place is known as Chiasmata. Chiasmata have two functions one mechanical and the other
genetic. During diakinesis the chiasmata is pushed towards the end of chromosomes this
process is known as terminalization.

Interphase is described as the resting stage of a cell being no division of chromosomes or
cytoplasm . But the cell is metabolically quite active. During interphase two important things
happen both of them are essential for the cell division to take place. Firstly DNA replicates
(doubles itself) so that sufficient DNA is made available for each daughter cells. Secondly
the cell builds up a sufficiently large store of energy (energy reservoir) to carry the process
through.

Chromosome

Cell division is achieved by two
integral activities division of nucleus
known as Karyokinesis and division of
Cytoplasm Cytokinesis. Karyokenesis
takes place through series of changes
an stages cytokinesis takes place
through cleavage and separation of the
cytoplasm at the final stage of cell
dovision Homologous chromosome:
chromosomes which come from
mother and father Chromatin: the
material of chromosome
(nucleoprotein) Chromatid: identical
half of a chromosome
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Significance

Meiosis facilitates stable sexual
reproduction. Without the halving of
ploidy, or chromosome count, fertilization
would result in zygotes that have twice the
number of chromosomes as the zygotes
from the previous generation. Successive
generations would have an exponential
increase in  chromosome count. In
organisms that are normally diploid,
polyploidy, the state of having three or
more sets of chromosomes, results in
extreme developmental abnormalities or
lethality. Polyploidy is poorly tolerated in
most animal species. Plants, however,
regularly produce fertile, viable polyploids.
Polyploidy has been implicated as an
important mechanism in plant speciation.

Most importantly, recombination and
independent assortment of homologous
chromosomes allow for a greater diversity
of genotypes in the offspring. This
produces genetic variation in gametes that
promote genetic and phenotypic variation
in a population of offspring. Therefore a
gene for meiosis will be favoured by

MEIOSIS |
Leptotene Zygotene Pachytene Dlploiena
g Q

Me(aa |

Diakinesis

Anaphase |

Telophase |
«
MEIOSIS Il
Prophase 1|

QTO '.
Haploid Haploid
daughter cells daughter cells

natural selection over an allele for mitotic reproduction, because any selection pressure
which acts against any clone will act against all clones, whilst inevitably favoring some
offspring which are the result of sexual reproduction.

(Source : different websites)
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Zfusq T aafe (Tropism and Taxis)

e difedl IUHS! JaEdle AT @S TegH | 9l IRUH @RY IHEEHT
I (movement) STI g GG | THM, Tecd, ARAT, AT T IoIHAE Jaled AL
fareamer fafs= e @R T« 2@ = (tropic movement) WHRg | AT g8 YHRET
g5 ofsw T AR (tropism and nasties) afefk ICIREwSr TWTEw B faeeasdr T T
I (locomotion) STIH &Y Tag, JGATs INHE (taxis) T TAMFSH (taxism) A |
fali yarmaTe aftsw T aaTfea dEteT afeg |

Raefrsn averedt g@m

et ;R fier Afefed, AFHT S TEH FUSH (96 €, FIM, WIEATE
1. 3 -¥ e T Wedd WOET SIEIT 7E TR IUSH (A6 @ |
R FroEEeTE R B g T R R T |
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FTMHT WA T WA THY TqreA |

¥, YEfeqes ym AT T ey HYEIS /X AT FEAAT T |
K. R fa ofg Ydifew max fasees deaa @ T |

AT Wited aT fear @reft 987 a1 fFall TP AT a1 FAd! STeftehl bl [abrdl, q1er
Pt afe a1 3 |

Q. TS @ fod a1 At faw T a|er fRigwr @ 9 |

. ATTE T STed T gay -3 .07 sifaer 7y & |
3 IR ¥-Y e Al a1 FASH A8 AW E |

¥ faeht a1 ggemg ferdt i Teree T e o e |

¥

TS T (& fuR s@eied 9 | faer AT qrt @9 99 qr 8len | feameear
S AN TCH G ATATHA T |
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AW FIEATS AT, FHWIH GaTed a1 RRfesw FETST, 73 a1 TS SHTe® (seedling)
T T AT (), TATGHT FIET |

fafer:

Q. AN GARA a7 RRlew PRSI AT THIATE GATERl Hidiel qEer
AT T §R AR A |

. TEU TR WS A TS AISHT WIS SAE®H TIaLa! W oW afgd T
g |

3 FISATS ATHER! UF FSHT W I ¥ §F SNSTEEATS ATHaar T |
¥, RS U qRA SSHT Hd Uh geaEe e |
Y. UF eWEH T & faque smieear qaeiieT T |

RACICRIERE

T FEAEH qTHY (AT T a1 q), I, ¢, FOW, T, A, TSACAEE (¥-4
e

fafar:

. AHES AT ST fah) B UF GSET R8T MEER W (@HR HE@ HRaT
) TS |

. ATHEH [ARMT TP FAWS AT REgwer FHE W qfr w1 A
TS WU YSWRET HE 90 .M. e o T aieen ( far dE 9w

3. AT FaEMET T T @ HUHT ST ¥-Y el TSdEs gl |
¥. TR GRS FHIAT I T T Tqred |
Y. TH FIAX ATHUS! (] SR T TSATETD] AT JqaThT T |

ferritgatras

0 |

fafar:
Q. TS GH Wee AR T IEAT -3 99T ARAMIH Feal gl |
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9 YT UH AT Uaed RRdpl eEgIaiiie Ue (Fea<a! TSl UHSAT I
) 8o |

FAVSA IAIIHRT AT ATATH T |
T & TANT Sl 9T Faial i g T |

Tropism and Taxis

Tropism Taxis
Thigmotropism Solid Tendril Phototaxis || Light || Euglina
| surface 1|
Phototropism | Light | | stem Geotaxis || Gravity Planula
| — larvae
Geotropism | | Gtavity | | Root Chemotaxis | | Chemical Sperm
towards
ovum
Hydroropism | | water Pollen
tube Rheotaxis | | Water | | Planaria
current
Chemotropism | | Protein [—1 Venus
trap
Seismonasty Contact Mimosa
Nasties
Nyctinasty Light and Oxalis
darkness
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aftsw ¥ amnfFraadiaest e

Zfrsw CR IR
TG AR IAHHT TaTeare faeasr & | THAT A IALHH JATeale Hie deell
T A IT &7 | TitTEEe! R ST A eI &7 |
A g T gieET vt &7 | AT gfteET FEaf ga |

JEAT U g A [Aarera(directional)
g9 |

JEAT U g A ered (non-
directional) g |

Zfasw (Tropism)

JHL (light), Teed (Gravity), TOEAT (chemical)

TET FY AMEN SOE (Stimulus) TME T 8

TR faeamer fafre siee 3@y weers d
e 9 g | I TERFT A |le e 9iT
FgH T T g WG | AR qhg IR
TP g A g9are INiew & (Positive

tropic) WiHwg T SEH fada wiEey W |
AT Aew IfF (negative tropic) WHg 1 |

RHPT FE IMEWEE I QU G |

wmiaEfUs® (phototropism/heliotropism)

YA JaAEd AU IeI+ g a1 F HIIEed e | faearer Fve ¥ faser semera
(coleoptiles) Fifest ®IEf® (positive phototropic) IITEXT & |

fSefusw (Geotropism)

TReaATe Yaifed AR @S I 3 fEefew &7 | e T Haarena ffew fefre
(negative geotropic) T ST Wrifes RATEfra (positive geotropic) & ITEI & | TSN

(rthizome), T (runner), SRR (diageot

ropic) ST TRCEET {0° BT dfg TR

S g W9 d1ed 57 (lateral root) T FIUSH! BN WA (plagiogeotropic)
Fatq Tq fad TReAfR g, @ JET A, TEeaE T B G GG |
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fHtefs® (chemotropism)

F WEEAE IANT TR foearer IJ@ey o § fereheT & | e aEsEe
(micropyle) ST Iq TWEFET G A&l (pollentube) TNifew fwdafs &g | et
HeTq foear o G el T A9 2 NfadT ffest feuetre gva |

grEeefusH (hydrotropism)

UM STNRG WX I g1 AAdTe STEsieyed #Hwg | I T WRET Al qeifas

Y

gEeIefa® (positive hydrotropic) &8 |
gaigfusH (haptortropism)/ farwiafusa (thigmotropism)

3 39 wag ar @b (solid surface or touch) ®1 TWEATE Iq= AT A FRIYSH AT
RrerafsH 211 efrge (tendril), Tyt Bediafa® g | @9 8 (sundew) faearepr qraHT

g dvga e (central tentacles) Tfes T &5 |

TR fUSH (Aerotropism)

BT (ATFIST) AT IAR AL JeuwT g a1 F TSRS &7 | T et Jfasy wlefus
(negatie aerotropic) SM@X g |

aifeas (Nasties)

FA IAFATE ToTTae QR Forarar & sremmer e feemfo =mer @SR At sy afgE
HAFT ATAATS MG A7 | SIETUIH] AT Aoorradt "iFg (mimosa pudica) @18 &8t
TR T IAE® GFavg |

aaTfeE (Taxis)

MiEd IAPAE JIiaa TR JiaPFaTE®y Saees d@rs 9 (locomotion) T X
AT (taxis) S | fow T Toferre afv qmifew a1 Sfes gesg | a9 SeEar
a« feguar g |

wiREATE (phototaxis)

YT a1 IUNT AR TNTEEA! W[ Aare RIaediedy Awg | R (euglena)
I AR A e WET A 8 S TSAET, iEel seeiaR o it
RPN IR & |

Semfd@ (geotaxis)

& (gravity)ald ITNT WR TTEEA! @S AATE Hlaednedd Wit | ST
TSR AT AR 9 INfed T IRMIGEH WISl WafaR ST g Sfes

S TeATFaE T ISTET &l |
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fReea@® (chemotaxis)

% WA (chemical) ¢ IANT N TNTEE IGET TS [FHICATR € froad
(liverworts), TS, I (ferns) T ST (sperms) ATSTY[ (ovum) ST e TeTifaX dreq
Tifes frdteateaa &1 | amgee WeT g9 9kl a1 HE qedl a9die goifad o5
AHGae® <1el I frifew fedteate@ (negatie chemotaxis) 2T |

TR (aerotaxis)

FAET (AfeEI)aTe ITUNT TR TEE @S AdTs [UedTemd Aiiwg | Hiawd s
TFAT AT WP T Tifes qleanay 2 |

I - TEaRT & (magnetic field)
TR (magnetotaxis)

TFIFHEAE IUNT AR TNEEA @97 Adls FFASIednFag Aiiwg | Fel Aiasd
AEI TR FFAICANRE TS |

faemfE @ (rheotaxis)

AR (resistance)q@ IUNT AW TVEEA! J@ST  ATAATS  PlaEdnemd S |
TATAAT (planaria) & T 81X (water current) fa%g =@ @G T (@dle® @MI IS
Tifew fTeafeaaa ST 8 |
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Feateet famm (Astronomy)

wearee fammer @ fag o 21 | 9 o T a1, STWHE, g9 3 99T Sed fveew
ity IEE | SraiReTT gY TWE TRTaREeHT T8 qUT AREE AR SETET T E ST AT
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TS BT WL AT MG | T TSP FAhAB! (q0FaK], TRIHT AT, el 55,
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ATt Sfrast (Life cycle of star)

A I T gAP GICTH Socl a1 | T ST ™ gl 7 T [ aee 0
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A | TERiaer el R ST o gfg S R 4,40,00,000°C Tg | A9ty
I WEHT ATfad g9 (Nuclear fusion) IPFRIT IR &g | I Aq@ATHT ¥ 3T
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A et aaer frvear s wdg | A fuve s armn SfeeER wfatwear St
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WH eTEsre Y fafgd areas | A1 Fa@MT qI Fawg T AR™T (Unstable ) 5w | 4T
T qIUT faTeEer R Afvaw Gue & | a9 Al TR aRr ey 9 el ST
WH eSS &1 AT e fqX ®Bee qheg; | o9 a7 €T IR Ry a9 faemer &1
fag, ®W AT T WA &9, YN TSN AT WA AT (e aRT (Red giant star)
g | AT freTe ARl ST § YR dRET [EE | a9ty e &
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HETH &CHT a1 (Medium stars)
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TIHT ARFAT AT T TH FSErg | T Jq@ qed qeHT WIH eegoT W i
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fam@ =T (Massive Stars)

s AP ATHR GIART AT G T AT (90 TR0 RARTAT AT TGPl e AT
IO feloa® HeqaT TR §7g | SsWRHT WU@T AT TRedTwive &1 aTOhd Jfg
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1T fiog (Black hole)

qUenT faenes g sadver T WH frve 3 9 frvesr afe s dw s fiw
gifeT FAATS TAFE T TS U T |

S I FveHT ™ (Schwarzschild Radius) = 2GM /¢? SRIERX §78, T9 J9aTE T
I e ATST TR A ITh I G 2ol JaeTs el 8% (Black hole) i |

TEl, c- yererar a (Velocity of light)
G- T[ReaTHYU F=X (Gravitational constant)
M- & ger fve (Mass of black hole)

T fg% (Black hole)aTe FabreT af anfex eMmew €21 St aw%q afgad cdel &l s |
figgept ol & E1 S T ATHIEHAT ACHT TITR[ETATS T ATHAT GHTET Tag | TG
TG T ATHRAT ARTL ATHT TEJETATS ATRAT THIET T NTHE IAT RUSETATS  prel
fg= (Black hole) T 81 | a9 seweHT AT Tfew RIS ATAT W g b
A FEEE (Visible Object) AAIHIAAT Af@w (Invisible)AT TR G | TH TFETISHT
TUHT GFIUT TERIEEHET 90 Jqeraq AT &7 qihrg T Al R0 T(ALT ATE S&T Taieh qb
seareer faseesr g | & 9fv fuve F fggwr aforg W awer AR SR § ey |
IIEH AT I HIAT (GEAT IO TCAT TSN AGAE 3 Km g7 9 Tl Hal gt
IR g BT WA TP A 3 cm WA g5 | T [GET aied U el & aw]
TET AST qobd | IB 90 et PBRareey T wiafaeesr srar @ of Swerd
TS Al WU g ° ITh VTS Event horizon SfTaT &1 | et ool weliiag
I ITRATER! TRAT T T4 |

Massive Star

hydrogen decreases

Red gaint
(Material particles blown off)

White dwarf
(chandrasekhar Limit exceeded

I Super Nova |

(Core collapse
I Neutron Star I

Further core collapse

| BLACK HOLE |

Formation of Black Holes
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Helium Burning Core

MNormal Star

Hydrogen burning shell

Red Giant Explosion

Planatory Nebula Bipolar Planatory Nebula

Supernova Surface of Neutron Star
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Massive explosion on surface of neutron star

IMAGE CREDIT: NASAHONEYWELL VAR IS RN NUUI U=

Black hole

Intermediate size black hole in Globular Cluster
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Schwarzschild radius

It is often expressed as a circumference; this term describes how far the event horizon is
from the black hole - 18.5 km circumference per solar mass.

Chandrasekhar Limit

A theoretical mass limit derived by the Indian physicist, Subrahnmanyan Chadrasekhar. This
limit was thought to be the maximum mass of dying star without collapsing into a black hole.
Event Horizon

This is a sphere around a non spinning black hole where time stops and radial distance is
infinitely stretched. Its circumference is 18.5 km per solar mass.

Singularity

All matter falling into a black hole will end up at the singularity located at the center. The
singularity is of infinite mass density and infinite curvature.

Spaghettification

It is what happens when an in-falling object reaches the point where the tidal forces get so
great that an object gets pull apart into a long spaghetti like string of atoms and then even the
atoms get pulled apart. Tidal forces at the event horizon for a galactic black hole are small
and a person can fall through the horizon without even knowing it.

Frame Dragging:

This is a phenomenon associated with spinning black holes. Since everything has to cross
the event horizon at the speed of light, there is no “headroom” left over for any lateral
motion relative to the black hole’s spin. Space-time, as well as any object, being sucked into
the hole will rotate with the black hole’s spin when crossing the horizon.
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Hawking’s Radiation:

Steven Hawking first realized that a black hole radiates with mathematical properties like
thermal radiation - the smaller the black hole, the larger the thermal equivalent. Even though
nothing can escape the event horizon, virtual particles that pop into existence (always as
matter-antimatter pairs) close to the event horizon can sometimes have one particle fall into
the horizon while the other particle escapes. Particles that appear close to the horizon have
negative potential energy. In this case the negative potential energy dominates over the mass
energy and the particle falling in has the effect of reducing the mass of the black hole. To an
observer on the outside, the black hole appears to be radiating mass and energy.
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R 9 (Taurus) qic S L) April 20(May 20
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gq (Sagittarius ) aq ey November 22(December 21
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AU AR TS PRy | A qf aREvSesl TR @E ¥ FEE g |
JIECHT AT fE(Leo), AWN(Pisles), |i¢ (Taurus) 3 | & TQ NEAT yafea &
FHATAT ATATAT AT (Cassiopeia), AT (Orion) AME TRMUSHS! ATHTET TTH ) |
HTHTIHT ST TRETH TYEATS ANTVETH 55 3T SRHT [TaSTT TXHT G | ATHTMH
Sl Memdare aw aRmvew sl Merdere a1 sl demdE few arE
AW Y SEEE qUT SIS G TS e | SAehiad, 6T (Musca, T
(Tucana) ¥ME IRHT IIEEE T | BT TH HEWAT IgH TR T qRETSH A
AT G | TRV HT Te= T AT el AT T SATHIIHAT g 0 T
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Some other stars

Cepheus

Corona Borealis

Cancer
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Draco
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Leo

Serpens
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List of Constelation

No

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Constellation
Andromeda
Antlia

Apus
Aguarius
Aquila

Ara

Aries

Auriga
Bodotes
Caelum
Camelopardalis
Cancer

Canes Venatici
Canis Major
Canis Minor
Capricornus
Carina
Cassiopeia
Centaurus
Cepheus
Cetus

Chamaeleon

Meaning

Andromeda (mythological character)
air pump

bird of paradise

water-bearer

eagle

altar

ram

charioteer

herdsman

chisel

giraffe

crab

hunting dogs

greater dog

lesser dog

sea goat

keel

Cassiopeia (mythological character)
centaur

Cepheus (mythological character)

sea monster (later interpreted as a whale)

chameleon

13

Brightest star
Alpheratz

o Antliae

o Apodis
Sadalsud
Altair

B Arae

Hamal
Capella
Arcturus

a Caeli

B Camelopardalis
Tarf

Cor Caroli
Sirius

Procyon
Deneb Algiedi
Canopus
Shedir

Rigil Kentaurus
Alderamin
Deneb Kaitos

o Chamaeleontis


http://en.wikipedia.org/wiki/Andromeda_(constellation)
http://en.wikipedia.org/wiki/Andromeda_(mythology)
http://en.wikipedia.org/wiki/Alpha_Andromedae
http://en.wikipedia.org/wiki/Antlia_(constellation)
http://en.wikipedia.org/wiki/Alpha_Antliae
http://en.wikipedia.org/wiki/Apus_(constellation)
http://en.wikipedia.org/wiki/Alpha_Apodis
http://en.wikipedia.org/wiki/Aquarius_(constellation)
http://en.wikipedia.org/wiki/Beta_Aquarii
http://en.wikipedia.org/wiki/Aquila_(constellation)
http://en.wikipedia.org/wiki/Alpha_Aquilae
http://en.wikipedia.org/wiki/Ara_(constellation)
http://en.wikipedia.org/wiki/Beta_Arae
http://en.wikipedia.org/wiki/Aries_(constellation)
http://en.wikipedia.org/wiki/Alpha_Arietis
http://en.wikipedia.org/wiki/Auriga_(constellation)
http://en.wikipedia.org/wiki/Alpha_Aurigae
http://en.wikipedia.org/wiki/Bo%C3%B6tes_(constellation)
http://en.wikipedia.org/wiki/Alpha_Bo%C3%B6tis
http://en.wikipedia.org/wiki/Caelum_(constellation)
http://en.wikipedia.org/wiki/Alpha_Caeli
http://en.wikipedia.org/wiki/Camelopardalis_(constellation)
http://en.wikipedia.org/wiki/Beta_Camelopardalis
http://en.wikipedia.org/wiki/Cancer_(constellation)
http://en.wikipedia.org/wiki/Beta_Cancri
http://en.wikipedia.org/wiki/Canes_Venatici_(constellation)
http://en.wikipedia.org/wiki/Alpha_Canum_Venaticorum
http://en.wikipedia.org/wiki/Canis_Major_(constellation)
http://en.wikipedia.org/wiki/Alpha_Canis_Majoris
http://en.wikipedia.org/wiki/Canis_Minor_(constellation)
http://en.wikipedia.org/wiki/Alpha_Canis_Minoris
http://en.wikipedia.org/wiki/Capricornus_(constellation)
http://en.wikipedia.org/wiki/Delta_Capricorni
http://en.wikipedia.org/wiki/Carina_(constellation)
http://en.wikipedia.org/wiki/Alpha_Carinae
http://en.wikipedia.org/wiki/Cassiopeia_(constellation)
http://en.wikipedia.org/wiki/Cassiopeia_(mythology)
http://en.wikipedia.org/wiki/Alpha_Cassiopeiae
http://en.wikipedia.org/wiki/Centaurus_(constellation)
http://en.wikipedia.org/wiki/Alpha_Centauri
http://en.wikipedia.org/wiki/Cepheus_(constellation)
http://en.wikipedia.org/wiki/Cepheus,_King_of_Aethiopia
http://en.wikipedia.org/wiki/Alpha_Cephei
http://en.wikipedia.org/wiki/Cetus_(constellation)
http://en.wikipedia.org/wiki/Beta_Ceti
http://en.wikipedia.org/wiki/Chamaeleon_(constellation)
http://en.wikipedia.org/wiki/Alpha_Chamaeleontis

23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

Circinus

Columba

Coma Berenices

Corona Australis

Corona Borealis

Corvus
Crater
Crux
Cygnus
Delphinus
Dorado
Draco
Equuleus
Eridanus
Fornax
Gemini
Grus
Hercules
Horologium
Hydra
Hydrus
Indus

Lacerta

compass (drawing tool)

dove

Berenice's hair

southern crown

northern crown

crow

cup

southern cross

swan

dolphin (mammal)

gold fish

dragon

pony

river Eridanus (mythology)
brazier

twins

crane (bird)

Hercules (mythological character)
pendulum clock

Hydra (mythological creature)
lesser water snake

Indian (American indigenous)

lizard

1R

o Circini

Phact

B Comae Berenices

Alphekka Meridiana

Alphecca
Gienah
Labrum
Acrux
Deneb
Rotanev

o Doradus
Etamin
Kitalpha
Achernar
Fornacis
Pollux
Alnair
Kornephoros
o Horologii
Alphard

B Hydri
The Persian

o Lacertae


http://en.wikipedia.org/wiki/Circinus_(constellation)
http://en.wikipedia.org/wiki/Alpha_Circini
http://en.wikipedia.org/wiki/Columba_(constellation)
http://en.wikipedia.org/wiki/Alpha_Columbae
http://en.wikipedia.org/wiki/Coma_Berenices_(constellation)
http://en.wikipedia.org/wiki/Berenice_II
http://en.wikipedia.org/wiki/Beta_Comae_Berenices
http://en.wikipedia.org/wiki/Corona_Australis_(constellation)
http://en.wikipedia.org/wiki/Alpha_Coronae_Australis
http://en.wikipedia.org/wiki/Corona_Borealis_(constellation)
http://en.wikipedia.org/wiki/Alpha_Coronae_Borealis
http://en.wikipedia.org/wiki/Corvus_(constellation)
http://en.wikipedia.org/wiki/Gamma_Corvi
http://en.wikipedia.org/wiki/Crater_(constellation)
http://en.wikipedia.org/wiki/Delta_Crateris
http://en.wikipedia.org/wiki/Crux_(constellation)
http://en.wikipedia.org/wiki/Alpha_Crucis
http://en.wikipedia.org/wiki/Cygnus_(constellation)
http://en.wikipedia.org/wiki/Alpha_Cygni
http://en.wikipedia.org/wiki/Delphinus_(constellation)
http://en.wikipedia.org/wiki/Beta_Delphini
http://en.wikipedia.org/wiki/Dorado_(constellation)
http://en.wikipedia.org/wiki/Alpha_Doradus
http://en.wikipedia.org/wiki/Draco_(constellation)
http://en.wikipedia.org/wiki/Gamma_Draconis
http://en.wikipedia.org/wiki/Equuleus_(constellation)
http://en.wikipedia.org/wiki/Alpha_Equulei
http://en.wikipedia.org/wiki/Eridanus_(constellation)
http://en.wikipedia.org/wiki/Eridanos_(mythology)
http://en.wikipedia.org/wiki/Alpha_Eridani
http://en.wikipedia.org/wiki/Fornax_(constellation)
http://en.wikipedia.org/wiki/Alpha_Fornacis
http://en.wikipedia.org/wiki/Gemini_(constellation)
http://en.wikipedia.org/wiki/Beta_Geminorum
http://en.wikipedia.org/wiki/Grus_(constellation)
http://en.wikipedia.org/wiki/Alpha_Gruis
http://en.wikipedia.org/wiki/Hercules_(constellation)
http://en.wikipedia.org/wiki/Heracles
http://en.wikipedia.org/wiki/Beta_Herculis
http://en.wikipedia.org/wiki/Horologium_(constellation)
http://en.wikipedia.org/wiki/Alpha_Horologii
http://en.wikipedia.org/wiki/Hydra_(constellation)
http://en.wikipedia.org/wiki/Lernaean_Hydra
http://en.wikipedia.org/wiki/Alpha_Hydrae
http://en.wikipedia.org/wiki/Hydrus_(constellation)
http://en.wikipedia.org/wiki/Beta_Hydri
http://en.wikipedia.org/wiki/Indus_(constellation)
http://en.wikipedia.org/wiki/Alpha_Indi
http://en.wikipedia.org/wiki/Lacerta_(constellation)
http://en.wikipedia.org/wiki/Alpha_Lacertae

46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

Leo

Leo Minor
Lepus
Libra
Lupus
Lynx

Lyra
Mensa
Microscopium
Monoceros
Musca
Norma
Octans
Ophiuchus
Orion

Pavo
Pegasus
Perseus
Phoenix
Pictor
Pisces
Piscis Austrinus

Puppis

lion

lesser lion

hare

balance

wolf

lynx

lyre / harp

Table Mountain (South Africa)
microscope

unicorn

fly

carpenter's level

octant

serpent-bearer

Orion (mythological character)
peacock

Pegasus (mythological winged horse)
Perseus (mythological character)
phoenix

easel

fishes

southern fish

poop deck

Y

Regulus
Praecipua
Arneb
Zubeneshamali
Men
Elvashak
Vega

o Mensae

v Microscopii
B Monocerotis
o Muscae

v2 Normae

v Oct

Ras Alhague
Rigel
Peacock

Enif

Mirfak
Ankaa

o, Pictoris
Alpherg
Fomalhaut

Naos


http://en.wikipedia.org/wiki/Leo_(constellation)
http://en.wikipedia.org/wiki/Alpha_Leonis
http://en.wikipedia.org/wiki/Leo_Minor_(constellation)
http://en.wikipedia.org/wiki/46_Leonis_Minoris
http://en.wikipedia.org/wiki/Lepus_(constellation)
http://en.wikipedia.org/wiki/Alpha_Leporis
http://en.wikipedia.org/wiki/Libra_(constellation)
http://en.wikipedia.org/wiki/Beta_Librae
http://en.wikipedia.org/wiki/Lupus_(constellation)
http://en.wikipedia.org/wiki/Alpha_Lupi
http://en.wikipedia.org/wiki/Lynx_(constellation)
http://en.wikipedia.org/wiki/Alpha_Lyncis
http://en.wikipedia.org/wiki/Lyra_(constellation)
http://en.wikipedia.org/wiki/Alpha_Lyrae
http://en.wikipedia.org/wiki/Mensa_(constellation)
http://en.wikipedia.org/wiki/Table_Mountain
http://en.wikipedia.org/wiki/Alpha_Mensae
http://en.wikipedia.org/wiki/Microscopium_(constellation)
http://en.wikipedia.org/wiki/Gamma_Microscopii
http://en.wikipedia.org/wiki/Monoceros_(constellation)
http://en.wikipedia.org/wiki/Beta_Monocerotis
http://en.wikipedia.org/wiki/Musca_(constellation)
http://en.wikipedia.org/wiki/Alpha_Muscae
http://en.wikipedia.org/wiki/Norma_(constellation)
http://en.wikipedia.org/w/index.php?title=Gamma-2_Normae&action=edit&redlink=1
http://en.wikipedia.org/wiki/Octans_(constellation)
http://en.wikipedia.org/w/index.php?title=Nu_Octantis&action=edit&redlink=1
http://en.wikipedia.org/wiki/Ophiuchus_(constellation)
http://en.wikipedia.org/wiki/Alpha_Ophiuchi
http://en.wikipedia.org/wiki/Orion_(constellation)
http://en.wikipedia.org/wiki/Orion_(mythology)
http://en.wikipedia.org/wiki/Beta_Orionis
http://en.wikipedia.org/wiki/Pavo_(constellation)
http://en.wikipedia.org/wiki/Alpha_Pavonis
http://en.wikipedia.org/wiki/Pegasus_(constellation)
http://en.wikipedia.org/wiki/Pegasus
http://en.wikipedia.org/wiki/Epsilon_Pegasi
http://en.wikipedia.org/wiki/Perseus_(constellation)
http://en.wikipedia.org/wiki/Perseus
http://en.wikipedia.org/wiki/Alpha_Persei
http://en.wikipedia.org/wiki/Phoenix_(constellation)
http://en.wikipedia.org/wiki/Alpha_Phoenicis
http://en.wikipedia.org/wiki/Pictor_(constellation)
http://en.wikipedia.org/wiki/Alpha_Pictoris
http://en.wikipedia.org/wiki/Pisces_(constellation)
http://en.wikipedia.org/wiki/Eta_Piscium
http://en.wikipedia.org/wiki/Piscis_Austrinus_(constellation)
http://en.wikipedia.org/wiki/Alpha_Piscis_Austrini
http://en.wikipedia.org/wiki/Puppis_(constellation)
http://en.wikipedia.org/wiki/Zeta_Puppis

69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.

82.
83.
84.
85.
86.
87.
88.

Pyxis
Reticulum
Sagitta
Sagittarius
Scorpius
Sculptor
Scutum
Serpens
Sextans
Taurus
Telescopium
Triangulum

Triangulum
Australe

Tucana
Ursa Major
Ursa Minor
Vela

Virgo
Volans

Vulpecula

mariner's compass
eyepiece graticule
arrow

archer

scorpion

sculptor

shield (of Sobieski)
snake

sextant

bull

telescope

triangle

southern triangle

toucan

great bear

lesser bear

sails

virgin or maiden
flying fish

fox

934

a Pyxidis

o Reticuli

v Sagittae
Kaus Australis
Antares

o Sculptoris
a Scuti
Unukalhai

o Sextantis
Aldebaran

a Telescopii

B Trianguli

Atria

a Tucanae
Alioth
Polaris
Regor
Spica

B Volantis
Anser

(Source : websites)


http://en.wikipedia.org/wiki/Pyxis_(constellation)
http://en.wikipedia.org/wiki/Alpha_Pyxidis
http://en.wikipedia.org/wiki/Reticulum_(constellation)
http://en.wikipedia.org/wiki/Alpha_Reticuli
http://en.wikipedia.org/wiki/Sagitta_(constellation)
http://en.wikipedia.org/w/index.php?title=Gamma_Sagittae&action=edit&redlink=1
http://en.wikipedia.org/wiki/Sagittarius_(constellation)
http://en.wikipedia.org/wiki/Epsilon_Sagittarii
http://en.wikipedia.org/wiki/Scorpius_(constellation)
http://en.wikipedia.org/wiki/Alpha_Scorpii
http://en.wikipedia.org/wiki/Sculptor_(constellation)
http://en.wikipedia.org/wiki/Alpha_Sculptoris
http://en.wikipedia.org/wiki/Scutum_(constellation)
http://en.wikipedia.org/wiki/Sobieski
http://en.wikipedia.org/wiki/Alpha_Scuti
http://en.wikipedia.org/wiki/Serpens_(constellation)
http://en.wikipedia.org/wiki/Alpha_Serpentis
http://en.wikipedia.org/wiki/Sextans_(constellation)
http://en.wikipedia.org/wiki/Alpha_Sextantis
http://en.wikipedia.org/wiki/Taurus_(constellation)
http://en.wikipedia.org/wiki/Alpha_Tauri
http://en.wikipedia.org/wiki/Telescopium_(constellation)
http://en.wikipedia.org/wiki/Alpha_Telescopii
http://en.wikipedia.org/wiki/Triangulum_(constellation)
http://en.wikipedia.org/wiki/Beta_Trianguli
http://en.wikipedia.org/wiki/Triangulum_Australe_(constellation)
http://en.wikipedia.org/wiki/Triangulum_Australe_(constellation)
http://en.wikipedia.org/wiki/Alpha_Trianguli_Australis
http://en.wikipedia.org/wiki/Tucana_(constellation)
http://en.wikipedia.org/wiki/Alpha_Tucanae
http://en.wikipedia.org/wiki/Ursa_Major_(constellation)
http://en.wikipedia.org/wiki/Epsilon_Ursae_Majoris
http://en.wikipedia.org/wiki/Ursa_Minor_(constellation)
http://en.wikipedia.org/wiki/Alpha_Ursae_Minoris
http://en.wikipedia.org/wiki/Vela_(constellation)
http://en.wikipedia.org/wiki/Gamma_Velorum
http://en.wikipedia.org/wiki/Virgo_(constellation)
http://en.wikipedia.org/wiki/Alpha_Virginis
http://en.wikipedia.org/wiki/Volans_(constellation)
http://en.wikipedia.org/wiki/Beta_Volantis
http://en.wikipedia.org/wiki/Vulpecula_(constellation)
http://en.wikipedia.org/wiki/Alpha_Vulpeculae
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a printed copy of "Hurricane Spiral #1"(below)
a printed copy of "Hurricane Spiral #2"(below)
a pencil with a sharp point

scissors

brad paper fastner

colored pencils or crayons

TSN qLH

1. CUT OUT each "Hurricane Spiral™ on the outside black circle.

2. COLOR each to look similar to the "Hurricane Radar Circle" below. Do you
remember what the different colors represent?

3. With a sharpened pencil point, PUNCH A HOLE through the entire black dot in the
center of each circle.

4. CUT OUT all four areas on "Hurricane Spiral #1" as indicated.

5. PLACE "Hurricane Spiral #1" on top of "Hurricane Spiral #2".

6. PUSH the brad fastener through the center of the black dot on each circle.

7. FLIP your Hurricane Spiral over and OPEN the fastener.

8. SPIN the wheel to make sure it moves freely.

9. MOVE the top section of your Hurricane Spiral COUNTER-CLOCKWISE to see the

spiral movement of a hurricane.
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Hurricane Spiral #1 (cut this out)
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Tide changes proceed via the following stages:

. Sea level rises over several hours, covering the intertidal zone; flood tide.
. The water rises to its highest level, reaching high tide.

. Sea level falls over several hours, revealing the intertidal zone; ebb tide.
. The water stops falling, reaching low tide.

Tides produce oscillating currents known as tidal streams. The moment that the tidal current
ceases is called slack water or slack tide. The tide then reverses direction and is said to be
turning. Slack water usually occurs near high water and low water. But there are locations
where the moments of slack tide differ significantly from those of high and low water. Tides
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http://en.wikipedia.org/wiki/Slack_water

are most commonly semidiurnal (two high waters and two low waters each day),
or diurnal (one tidal cycle per day). The two high waters on a given day are typically not the
same height (the daily inequality); these are the higher high water and the lower high
water in tide tables. Similarly, the two low waters each day are the higher low water and
the lower low water. The daily inequality is not consistent and is generally small when the

Moon is over the equator.

Mew moon

.‘N
Meap tide

First quart!rmn:‘:l [::'Third quarter moo

Neap tid&

Spring tide

Spring tide

Full moon

High water spring tide
High water neap tide

Low water neap tide
Low water spring tide

Average low water spring tid
Average low water neap tide
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http://en.wikipedia.org/wiki/Tide_table
http://en.wikipedia.org/wiki/Equator
http://en.wikipedia.org/wiki/File:Diurnal_tide_types_map.jpg
http://en.wikipedia.org/wiki/File:Water_surface_level_changes_with_tides.svg
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