3dRer &1 AT fed TR 9 IR Aved, IR, SMHIERIA

3l & SIS hedldl ¢ |

IR ATSS (Solar System)

() §F & oA APV & BROT 54 T8l $ Afa R
2l

(i) {B M WX fUTS (T 32) U8l & ARI AR FgHR

g%wam(comets)mmﬁvg@qaaﬁwwzﬁw

AR el T B 2 |

(1) T8 (Planets) : ¥ & @RI 3R drefgareR wemsli # =t 78

AT (Asteroids)

IRFAT T F |1 GF A el 8§ 0 B A H I T8 € — 9, Y,

Gel, W, gEfc, oI, I, T Ud e |

ST € T S Ul & SUUE (AT TSI hEA © |

(iii) Th TE ¥ F UhBY BT SO T8 BT 2 |

(iv) UF T fy ¥ fenfenmar =& 2

(v) T8I BT AHR I T AR BT oI § 98 HH il & |
(vi) TET @Y amuferes Rerfer & wfafe agerch w&d 2

(vii) ST T8 G & AR IR ufRgd | gd @1 IR T € |
(viii) Wﬂ'@ﬁ@mﬁaﬁm%|

(ix) THT T8 T ATUpH SHDT I W W FHR AT & |
(2) % TR (Asteroids) : U8 & BIC-BIC Tbs, Sl P &

RT: HTA (Mars) Ud JENT (Jupiter) 1 e & AL TRHAU
PN %, YG AT (Asteroids) HEATT & |

(i) TSRS M &6 T 2000 B ARI BT gdT ol

gdb T | JEGH Asteroids BT A 770 km Ud TTHTH Asteroids BT
ATF 1.5 km &

Table 311 : T8I B IX # FB AADINA!

s o T & W o et &I o # T & uRa: IRyAY | WF B I B IR TP YOI | SWEi @
RX10® km X 10° km SeTH DIt # T v ik

qu 2.4 57.9 0.055 88 fam 59 fa —
b 6.1 108.2 0.815 225 fe= 243 fad =
gedt 6.3 149.6 1 1 Iy 23 FUC 56 fAFIE !
el 3.4 227.9 0.108 19 99 24 HUC 27 e 2
gEfy N4 778.3 317.9 .8 ad 9 FUC 50 e &
91y 60.0 1427 95.2 29.5 aY 10 G0 14 fAFe 10 + gTg
'{BW 23.4 2870 14.6 85 dY 10 TS 49 fiFE 5+ dely
e 22.3 4594 17.2 165 aY 15 HUC 2
e 32 5900 0.002 248 9§ 6.39 T —
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(i) g8STH Asteroids Pl Ceres BB T |

(iii) IBEAH Asteroid I & IR AR TH ¥ 4.6 a4 H qof
FRAT B |

(3) I8 TR (Comets) : M O U] & BB TS,
ST AT W AU 81 dTel U<mIl S 9%, STd, M1 Ud
Hoe @1 e w9 R g 2

() I I S NI IR gee TUGABR PeMAl H gGbR AN 2 |

(i) I & TRI MR g7oT TRYAY HTet 9gd SITaT BT 2 |

(i) 28 AR 94 g & A9aid 9 ToRd § al g i
TP UG ol 4o g <l B gd 9 e g WS
Yo fewrg 8 <l |

(iv) J8d IR @ Y8 99 9941 © 94 I8 gJ P Aoed 4
TORAT &, $961 BRY & b uarRl S url, g @ S gRT
It 81 G & qoI fAfRer &9 & SR a9 B & W9 H 9
fAPerh 21

(v) Tl & g8l AR Bl 1986 I¥ H <@ AT T4 I Y
Y 2062 H fawT|

(4) Sl AT Sohl five (Meteors and meteorites) :Q:Bf Eidl
IR T gV Y28d IR @ e & BRU §9 YR AR ergeli &
BIC Ths Sodl Healld © | I 8aT & YU § HRY AT Ied a1q
TP T Bl ORI & AT ATT B THBI ¥l Bl qifa fe@rg o
=l WWUTE%@TT‘H% (Shooting stars)"ﬁaﬁﬁ%|

PP TRl & IS Ths (Iedl PI Hifa) I ST el
U T gl @Y WaE @ Aoald Ugd o 8, % Sodl fIvs FHEd
gl
T8 B ATPR BT HIYA (Measurement of Size of Planet)

il e & @ AB
ERI gl & Rl g w
FIR T BV §RT &9 TS &I
AMBR A Ahd €| TE B
TE B BV A HEAT © |
IE JUT BT AN Ud DT DI

ged] 7 X1 © 9
ali I d= Da
D Fig. 311
T8 B Pl | U BT A9

(Measurement of Distance of Planet From the Earth)

(1) fof/K (Parallax method) : UE lok:ai E[?faﬁ P Adg W QI
favgell P ud p 1 Ufera fopa
T 21 <R Reget @ A
B QU PP = b, IMURD (basis)
BEAA 8| TE b R 3
fagell W™ ST T BT
parallax DT T IRTeifdesd
I HEATT B |

IEERS] azb

D i

b

IJr D= — Fig. 31.2
17

(2) aﬂWﬁW ﬁ% (Copernicus method) ggz’ﬁ I Q:([g[ Tq quﬁ
WA YE D U Pl M b HI b DI B U gha
(Planets elongation) FEd 2|

o =02l & @ A, r, =78 B P A I W ory, =
TE B gl |

4f werell @ i 7FT T 2
& 1, wdr, FId gl €1 uEl @
e Iy & dRM g@ r, uRaffa [
gl 21 vy 9fy afreaw erft afy b )
el AR P T8 W 90° BT BV
faRa o= g1 frF 9,

. PS f
sin@ = S CIAD ApSU Fig. 313
Hﬁl AlU =1.496 X 10' m
3T sind=r ﬁﬂ’cﬁl’{cos@fﬁf "pe = r. =cos0
P ES 1AU pe

(3) PR FTIA (Kepler's law) : DR & FEAER GF & aRY
3R YRYHY HRd §Y TS & URYAUT Pblel Bl o, U§ PI <G
FeTT BT 3Tg A" 3T B I GG b FAGUR BT © e

3
?—Z:ﬁuﬁ,aﬁ a, Td a, T8I 19 2 P! 3fg oI AT UG 704 T

al  aj 1,2
=== Wa=*| a
LN T

JAT Pl & o’ 2 W@ 2 PRI @1 FBFoumsi & e
T 2|

(4)WW fafer (Spectroscopic method) : 9 fafer g%_Cﬁ
W TEH B UM F UF ol BIEHThe el W & fEfe 7.t
PUd P& HIEUTS ol Sd €| e 7 Td 737 U8l & Ufdifawl ol
el 8k R Ud R 71 Wel @1 gedl 9 gRAT € 9 :—1=E—§ &

2 1

fre fag R gt g0 & o & GophArurh 8 7)
W(Stars)

MM five IRT FHEAm 2 |
(1) BB &I (Some features)
() TR <0ty 7 fenfeara €
(if) ARI BT FET &1 S AT, fARel H T 10- AR 2 |



(ifi) TR ATHR H 987 g5 B © fdbg Yl H dga AP
B @& BRU Y BIC (@R < 2|
iv) TRT @1 Smufere Referdt fo ufafes =€t agerh 21
v) IR af¥ed A gd @ MR Tl wefid B € |
vi) TRI BT dTUHH 3hd Sod BNl ¢ |

(
(
(
(vii) G BT FoiId! ART I 2| TAPT UPTY gl W 83
e & ugadr 21

(viil) G B U gedl | AoIEIP! ART AHT A=gl ©, T8
qaﬁﬁﬁt.gwaﬁaﬁiﬁwﬁl

(ix) 3T THDI! TR & — Spica (fIAT), Arcturus (), Polaris
(g9), Sirius (STET), Canopus (3T IS |

(x) fFE AR & qUHH, Gl W [HD TSI b [T W A
fopar Sar 21 Al T & IR BT A9 A M D AR b A I
Hferep BT & |

(2) Constellation : agﬁﬂﬁ ar Uh b @ ®U # femrh <q
21 $7 AYS! BT Constellations BB G |

(i) The Great-bear (W), Taurus (EYH) Aries (‘EI'ED EIIi
IR TG <ferol @R %\«Eﬁ P ToTald! Constellation & |

(ii) @T%I%ﬁﬁ 7 ® AR JfdARer # 88 Constellation faerM T F |

(3) TR B TS (Brightness of star) ;TR B TS BT aRHATT
JoTTedT (System of magnitudes) §IRT UtH P | qgj;ﬁ A @ W
TR B THS HT AT IABT IRATT BT 2 |

() DIEARCUICNIEE] Hipporacus A dRl B B ulRHTT i
fefora foam, oA 967 W AR @ gwE wedl ol B
waifd 4 dR (First magnitude star) D FAS A_dH AR (Sixth
magnitude star) P et T Eij 100 AT Afde Brcl 2 | gRmmT 7 1 =
FH BE W TAG H ud 100Y/° =2.5119 @ gfg BN B
AT

nd aR¥TYT & AR @ THH
(n+m)d aRavT & IR & THH
(i) I JT AR & IRATT m AT m (m > m) UG D T9H

PR /AT (/< ), T :izloo(mfml)“"
2

QM1 3R @1 log,, o W,

=(2.512)"

(my —my)=-2.5 Iogll—2

1

(i) YT ARATOT a1l AR & TRl m=0, /= m=mTd /=1

=m =2.5Iog|T0

(iv) Vega TR T URHATT I Ud TASF |, = 2.52 x10 W /m?
&
(v) FUTHS TRATYT qrell dIRT 31feIdh THADIAT BIAT & SQTERVI

% o afe B AR &1 aRAT - 55 A1 A Y IRAT aredl R
BI g H 100 AT AfAS THDIAT B |

[

1839 [ryemt

EEILS] 39-
(4) ﬁ?ﬁ&'—‘r ﬁﬁ (Absolute luminosity) . 3faRer # fadl dr &1
g ¥ U ddhvs SR B SHoll 99 dR Bl R g
(Absolute  luminosity) FHEATH B Q:Ef o fRug Qftg

~3.9x10% J/dave 2|

(5) TR & o (Birth of a star) : IR-ARB R H
SuRYT g & YT T IR I8 A [Hedd 96 & BRI A
A ST & T U dTael Bl (AT R § |

(i) 919 9ISl BT ATHR Jg &l ol & al Ig I @I &
THE g $ J9d H AGed B I & | AT PR
qred TH BT AT B 3R Soit fAfdRa FR &I 7

(i) S TAUDH W BSgIo URATIS BT Slfera™ WRATRM H
AT BT & 3R U IRT 3IR<ied H 377 2 |

(i) 39 AT ¥ Hoil gaa Bl 7, o IR ardl a¥ aa
FHEHAT B |

(6)aﬁﬁﬂ?ﬂ(Deathofastar):mwmaﬁw
Il BTgSIoM URATY, e WRATYS H wUT<IRd 8 O ©,
TR @ HR gy ol 8, dn qed g el o Rl £ 1 39
I H dRT e fe@rfl <a@r € IR e T4 (Red Giant)
BHEAT © |

() 3 AR ¥ TP vavs fawple gar & fo Aar sremar
CIGRIE (super nova) BT e ¢ |

(if) fa¥PIe & HRUT I IR Y7 JRR-ARD qrgavsd H
Tl S & T AR B DR AY I8 W B, TE AR B 9 2

TR & dR & g9 7/ 39 5 & 54 v q9a fivs & w9
H 3 B T |

(a)?fﬂ dm¥ (White dwarf)

(b) T\’E@EI’:T dIRT (Neutron star)

(c) &I BIA (Black hole)

(a) TIT T (White dwarf) : T8 IR &1 URMS ST 2M 4
P B (M = IR §FHH), A IR $T A< Y d 9T & w9 H
BIAT ¥ I8 T2 1930 H Y. TSI & FRT WIS AT AT qeIT
U FRIER T FEd 2 | gfh PR BRISl a8 dF HHT Iedford
PHAT & & 59 DR SHHT I Td I Uil do1 iR ot 3R
=T ¥ BT B ST © | 3d §AYM & o) 371G & Sl & |

(b)qﬁﬁqm (Neutron star) : GIHH]QWEEW ZMQET
5M @ H BT & A AR @ R BT 3 Fgid dR & wd H
BT € | o9 31fcHTar fapie 8Iar @ df soidg e iR WS fieax
|l § gRafdd 8 9 21 g9fer g% <gia aRT $ed o |
gD 3T T 10 ki BT B |

(c) &P BIA (Black hole) : STd TR BT HoT TTHA sM | M
BIaT g SifoHmar favple @ 89 W UfIEU0T (Recoil) & BRI,
PR JAREd T dF AT Bl el R, v < g Soad
BIAT 8| =ld Bl P SIEN AR GIAM A A0d Bl 8, W
$APT AHR I8 BICl BT &1 T SR &P 8l B [wdd
Rearg qgd i 811 81 ¥ R T 5 39d g SR
fAfxor BIeH s9d U8 ¥ 9T T8 R AHdl | <id Bl Bl
AR T R Tl WIS g9d gRT el forar wirar g, sefifery
S @ Bl PEd o |
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= — )
=ih Bl 9 §99dT & S6( M SIHE & aRT -~ BT § 59
TpR Rigedr g fb r< 2GM

CZ
I (sun)
P TR AREUSH BT B ©, I§ YAl S AW Aol Pl
AR 2|

(1) T @ TOT (Properties of the Sun)
(i) G & SADT AT I 149 x 10 km =1 AUT |
(i) APT SIHATT 1.99 x 10 kg%l
(
(

iii) 3D A NI 1392 X 10 km T |

iv) I BT T FAE W 10 kg/m H B W 10 kg/m qAD
aRaffa grar 21

W g & B W TG A 2 x 10 M BT 2 |

(vi) G ¥ gl T UBY Bl A H T 8 fiAe &1 a9
ST B |

(vii) T B TIHT BT 70% 9T H, 28% He Td 206 AT SATR—IH
a1 R 2|

(viii) GF BT GAT GHF (Yellow Dwarf) ¥ BHed T |

(2) ¥ B WA (Structure of Sun) : G & AT F AR
IR B0 & — UPTEEUSA (P, €91 U AT FHA T (R), A0S
(CH) Td DRI ()

Fig. 314

3) _\’:ﬁ? BIERGI (Solar activity) : Q:Bff P el AT AR
|ihIT FEA & 39 T JHR qiiad fhar ST dadr 2 |

(i)?:ﬁ—\’a@(Sunspots):a?ﬁa’ﬁ'wq—\’ﬁmmé
e 9 TS ed g &8F BT B 9R gd g & arf
IR RAR 7Y PR §, 37 ST G 1 9¥ B GH § yRafdd
Bl ® 39 999 ®T AR g7 g% ded 2| YAE 1 9y & geard
R gl 3 I I b @ DI e | uRa: goiF w1t (@
25 f&F) @1 meRia o=l & |

(ii)Faculae:?}[?:ﬁ_%r gl & AolId TADBI g B B |
(iii) Granules : BIC Granules UHTHUSH Pl TN & 2 |

(iv) Flares : DI AHAAT # AP i DI Flares BTl © |
Flaresfﬁwwmﬁ,a—m@w’:ﬁfﬁgﬁmw
HT B |

(v) Spicules : IUTHTSH ¥ IARIA FHER THG Bl Spicules
HEA T | Spicules, PRI # SURerd MARTT ol &1 geg wET &
A |

(vi) Prominences : PIRTATS DI AdE Ied N qreal 9 oy
gl %, 3% Prominences hEd © |

(vii) Filaments : I THIHTSE TR Udel forg B0 & |

(4) AR FRIAIP Solar constant ©) : AR foront & [SESE| L:_[@’ﬁ
P Adg W Th ABvs H Thid &%hd WX IMUfGd Sl bl AR

42
Pt @ed #1877 § =2 " g1 arad R o 8, 7

r -

.
. ~

SEhT A 1.388 x10°W /m? 2 |

Tel o - W6 Fradic Sl e
1 ~ —
—
= 5.68 x 10* SI H[HAD |\\ ///|\\\ f
7-qd & FAE AIHH \ /
R-Td B B e

r= ] B el B o

(5)_\:ﬁ? T Solar Luminosity (L) :Q:Bj P ERT Udh AHvs H
ot feemet # Sffd ot @& w=n & @R AT e §

L, =(47r*)S =3.9x10%°W
(6) AR AdshH Temperature of Sun (7) :?Ié @ Adg BT ATIHH

1/2 S 1/4
ﬁwqaﬁ?ﬂ‘dmﬁ%T:(%} (—J
o
(7)_\'1_&WWMassoFtheSun(M:uﬁMw?ﬂw
Td m g8d IR IR A gY [ U8 & A © Al 9 qHl
P HF A A JHAIBNY I AP WD g TS
Eaglll

2 2
:GMzm:mv :@WWM:\’G—r
r r

F

(%]
ot P\ T ) a4z’

66 G G  GT?

TBN G = 6.67 x 10° Nm kg, rGF AR T8 & 99 @1 g0 Td 7
T8 B G & IR IR TGP T H GRIAT HTA 2 |

e g9 U8 R s9a SUUE Pl o qI, S GBR U8 B
g Al SId R Hehd © |
aReE e, s 1d quimA

(Stellar Radii, Mass and Spectra)

() TR FARTY (Stellar radii) : fbefl IR & gR1 Uy Aepvs
IR B ol § — E=0T* x TR BT IO &%l

1/2
= E=oT'x47R° = aR @ B0 (R):[i] T?
4o
WM AR @ B 9k R (R, =6.95 x10%m) @ usl # e

E 1/2 Tz
P S B | S dR B BRar :( ] -
dro 6.95x10

= BT dRI BT FBoamsi & RN 0.02 I 220 AR Freard
B 2|

IR Brear




(@) TROE SIAE (Stellar masses) : afe - qd r(r=rn+n)
Broarelt 1 gaeR Rl ¥ IS gemH e & uRa:
IRYATT PR dTel AT ARI S G HHAT MTAT M8 Al

4% rd

M, +M, =2 x—
R

I&l 7 - SIS aRyHvr &1 &

I M SIAA BT T8 M ST B GI B GRI AR TR
PRAT & Al M B AT H M B 0 AT S Fhal & Hifh
Mg >> M,. 3a: FHIBROT (i) BT 771 JHR 4 forar S | 2

()

4z* 3 .
Mg :?XT—Z ..(ii)

4f m Fad & o1 ;—3=ﬁ?ﬁ

2
YE DR P JAI W 2|
fgamem M@ @, r-1 Ay, 71 T M, +M, =1 IR
ST, 3TcT: AHIBRYT (i) ST § G = 472

r3
T_z

AR (i) DI WA W fgomumy Mo H 1 ARl @
TIAM U R D B |

(3)FI'REI?RT quighH (Spectra of stars) : e g ar A fag
D B € Td AR BT IUIHH 9B T A FHRT BT 8 | dRE
qUighH & WATd av © o8 SRl 0, B A F G kU4 M® gRT Uel¥d
IR B | TART I G a BT IR HEATT 2 |

Table 31.2 : IR BT qOIHH

M, +M, = .. (i)

oA BT | GiGE SENIEMICEEL IR
TPR TP (K)
TERT 3 x 10* AP BlfeTad Y&
© et e
e 15 % 10 IS Eifers B XER)
’ W23 %10
ThE 9.5 X 10° H, @I &R
! R 1 108
= 6.5 x 10° H, B @R Td AP
g A7 x| T
G Gret 5800 NPT Ca, Fe, € BT XA
K Rl | 4500 BISQIBIET & HRUT ufedt
M T 3500 Trgefem sifargs @ afgdt

IR @ T TG SO dUhd & T SWRRh A= I &
forenu o9 gRT e f6d oa €1 o9 FEE 9

A m%m AT =b mT:%;?EWT b=289 x10° mK

m

=
STIUS 1841

FT: T AR S Al (FATH TRTee) farlt < § o a1 o
TAT B AT T B & UG 9 ST el (31 avveed) e
Td & O @ M HH T BT 2|

i a&Q{l (Galaxies)

IRl & 98] E B Voledl PEd 2| oraRer # aRal
HofeRmt €| ude ol 3 9T 10 dR B |

G vd 9R Aved & Ug O AR # €S9 SmarRrhm
(Milky way) P& & |

U] TR & TPR (Types of galaxies) ¥ QT UBR B BN 2|

(i) AT et (i) AT Treterdl

(i) AT AR (Normal galaxies) : ST & 3TATAT MBI H
IRdl oy afedt €1 I Wl AorRil AM Rl dEerh 2|
ARG AR 39 TR Bl B © | (a) QrEgeid ATl (18%), (i)
Aftier TeraRT (80%), T (iii) I Tt (200)

(a) SrEgeiT @ (Elliptical galaxies) : 9 Tifadl S wHd
Pl &1 ST WERIT: ATl €M, 399 999 gaare 8§
AT T TR T S BT AR & |

(b)'ﬂﬁl?r Terfeiy (Spiral galaxies) : 1 Teifeaat § o= wa
S 9T BT & S 6 wade gedl gRT foRT Rear §1 599 a1
S e S e e T e e

SETERT : JMMBIENTT (Milky way) TG T=SIHET (Andromeda)

(c) frafig Ao (Irregular galaxies) : g1 Treifeaal &1 a8
faf¥re wu 71 g1 & afafia ol PR emg @ fored
Bl € Ud gy ARl 98 g 3l e g B

(2) MRS FARN (Radio galaxies) : T eifaRrl ST AT 3MgRy
& fogga geor fAfdxe scffa ot € e Fafewdt
FEATH B T T & THR B BN () ARV AT o
(i) FITAX (Quasars)

(i) ATEROT s oD (Ordinary radio galaxies) : Uh HTHIT
g Aol (o) Rrad <1 uee e AT (R U9 R) 3HD
TS RN W Al w9 I A 8, R AT TRl dEerd
21 g8 39 UPR WA BRI § O Rl Afd & ey & aFl
IR FH B T | S ffa wfed 10 Wo w B W T W
el 2|

(ii)W(Quasars):ﬁwmmwm§|a
IREAT H IR P GHM BT & U4 Afademel AT aRN St
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[c=—— 1]

BRA Bl TP fa AT I/ 10 o w B T BRT T

FId, gl A A Ty 98 @ g W B § A gEvs @l
A1 R SuRerd o 81T 21 F gl | UHT B 9T W ST

TR W R ORI AT B © | A=Al 7 Ugel Ig A b
U fAReIUT SR RS € Td v O 9 §R I gU A 9 A
el THTE B A TS AT 4 iR Wi & faRe oraRenm #

0.9 T[T & I G S W& & | SABT ATPR I BICT AT TDIe
e @1 @ife @1 gar 21 A 95 |Ed ARl @1 fmi axa g
P THcdd &3 AT T BT © | FATIH B AId ST ol
BT BROT AT € | 3 Tb ST 150 FARRI @iol ST I @ |

(3) JTHTIETIT (Milky way (Akash Ganga)) : Y S AR B
8 O gAY yedl Rerd € | SHTHTLNI, 3BT T g8 THb
g3 doc © Sl b 9gd oifie W # ARl & Agd TH A
AT B | 3 Milky way 3T SMTBIRITT gwferd ded € b T8 3mdme
# Y @ 981G BT YA1T Iad B 2 |

AR Tb I ARl 81 SHPI g@9H 150 IR
S| BT § | (3T 3 x 10 kg)

Aifded gahdl 1 AN

(5000 LY)

2.7 X 10* LY

i< 10° LY >
STHTITT ¥ g B THREISEeR AR & |
JTHTEN # ¢fa AR Al & e 2|

YUY (Pulsars)

JES Rl aR P SY dedl B, SHDT TSSO UUSK
HedT SIal & | Sida: aRT Udh Jifaerar & w9 # fawpifed & Sier
2| aIfgerar fawpie & uvard U ) dR BT o[ Bl & ol (b
U MR TRT 81 8IdT & | I8 JAfCrar &7 qar gaf 9T el 8
Ud 39 uRadl R & Yok ded 2| Uh Yok Wal & w9 H
faga graara fafevor ST oxar @ 9 b R, 3 W e
JITRTA (0.033 s ¥ 0.088 5) B B & | T 50 TR @Il Sl b
23 g a3 ¥ ud oy e a3 # | w' A w2 o ofaRe
#H ST 100 TR B |

FEIUS BT fAPHT (Evolution of the Universe)

gEIve @l IRy iR e & IR ¥ Agwyof wa = &

(1) Big Bang Hd (Big Bang theory) : 39 Ad & SIAR THT 20
3”9 a¥ el SfARe P Tl G Udh AT e Td TH T &
el # afgd o te fpie gom iR 0l g dR &R
ofdadl & U # g Tar| daad A dTel detedl Hg i arel
TR @I goim H §R Fel | 20 R FBE a9 W Rerd
et ofaRer & WH T W T

(2) ESIRGRE RIS (Expanding universe theory) : S 7 ®
JFTAR T eIfRAdl T gAY W §R 8Cdl off REl 7 3R 3
JfaRer @rell 81 SR Fifd fdReT & AR WRARAT 8F @l
IoIE ¥, O W e Afdadl faRer & AT & R SR
faqgw 81 SR |

ieifdadl & gl & HUel T Bl g duishA H aviTaed
fRemoe 1 AOT ST wWedr g1 §R Red Weifdwdl & foRr 3
fIeeITue |qd 9= dRIQ Bl 3R B B | A U BAA IR TP

SAA I dTel UBIY B qTeed A b Fy WG T Bl
IuanT fHar

c+V
c—-Vv

Ay =4

v ¢ R, ot TR (7T e faRero) Al:/ls%

(3) wfea ggIvs 79 (Pulsating universe theory) ﬂ:ﬁ; Terfawat
R O @ T, SABT TR THAI MUV & BRI Heb SIRAT |
Tl @& o o9 & g Fa7 fawwie BRT ud g9 %A @
gRgfT B Rt o ofaRer @ UeR WU W R wd
A BT FEIUS B WA A ST 2| I8 UAd 80 IRE
Iyl & URETd B B |

(4) WTL‘I’[ AT HA (Steady state theory) : qﬁ; T
IRl U TR A R W © o S99 U R AT et
1 fmfor 81 Srar 21 o ofaRer # Fafdwal B o den fad
CRIR GRS

I8 =a 2 & ) ofdRer & g T 20 ¥ 30 3RF I
21 (i) HHTH g ARl gedt | I R YT a9 R T
(iii) oI Gl | UBIT & T & 03 [T 9T F X o W& 2|
(iv) SITRET T 100 BRI IY TP e T 3 IdAE H
JfaReT fHeR 3awem H HET S Fohl o |

BE Bl 99 (Hubble's law)
b ';i\‘ﬁ -

() T TeieRfl & gR S BT 97 3! &9 g4 B AAGIT
BIAT € AT voc r= v= Hr, 3T TR BT &9 197 FEA 2 |

(2) T8I H = TP IR IR &, RO 89a Fradie @ed & |
WW19.3mm/secgﬁwaﬁm%|

(3) B9 & 3iaRer e & @ I HHT AF A AT
BT B |

(4)?Tf%r%a%ﬁmw$gm%|

(5) I8 F9I BI1 FHI FHEA B, Sl b AT &0 ¥ S99
HI © URATT $1 PIFC BT 8 S Big Bang & YTaIq dId gdbl &
A g 3fAReE BT MY W BT S 2|

20

v (10° km/sec)
G

100 200 300 r

(Mega Parsecs)



T Tips & Tricks

& b B AW gafer) A w6 $9ET T 5 M
2rar & f& I8 werer o1 WY 3idRer § fafeRd 8 ¥ Jdpar B |

& SfaRe § IURC ¢l U1 BT BT CelRdId H TRl BT |
AT E| 3T SARDPIT B R AT BN B g & H Peaor
THTET S Ud AT & H Nervr AT WA DEeAr ¥ |

& IJATE (Albedo) : ARYAVE, Il AN B IURART o1
IS & gRI Wipd fhar omar z1 I8 fod 98 & §N
WA Soll 3R 99 W AU Soll & U & god Bl
2| 9IS TBRT B I WEdD B 8, I Bl T8 B uRIadq
&FAT BT 981 ol © 31Kk 39 TS Pl AAdS! 1l 9¢ Il 2 | Yeh
T BT 3TATS! 85% (STacH) BT & |

£ 99, <CI U4 YF D DIs SUUT 7ol B

& % NI § T S I I 5000 AR O ST B & |
& Pl B Toke aR (G & 918) 3wl A=gd § ol b
4.3‘;|‘cFI‘3TErl§ES%I

& T fasmE, fasm= &1 98 omer 2§ s sidfRer & IR §
e fhar Sirar ?1

£ IMHRI fvel & 3T 3T THRT (4 DI IR 4000 A
3 8000 A) UG ST T (A B RN 1 mm A 20 m) TR MRIRT
BT B

&5 m@ﬁaﬁgﬁmpparchusﬁwiﬁwwmﬁ
BE aRAwT @l # i fhar | THdeR IR BT v aRkHrr
T H WIT AT UG I FHE AR BT BSd URHAT a3 F QT 14T |
& T4 Uh YT dRT (Comet) G W X BT © aI g9 I©
fewrs =&t < |
&5 I UE (Mercury)

(i) IS BIET U8 (i) GF & FIH AoED ©

(iii) e @ (iv) 39 W argHATSA T8l
&5 Cygnusqmaﬁww%ﬁ%gﬂa%wmm%|
& gford 1 & S BT Nebulae FE 2 |

T Ordinary Thinking
Objective Questions

EEIRS]

fE3MINIT ARI (Binary stars) BT 0T fhaH W& ©

[CBSE PMT 1993]
@) T [ AT BRA A
(b) ST T ST BT |
() 9P ST T B H
) A & [HATHYY 9 BT FATIT B H

FHDBI T el RN HT g Hearal & [AFMC 1994]
(a) ForaRdy (b) EFHY

() =& B (d) TRMUSH (Constellation)
AYFTH TMAN]] & IFAR b aREvsAl H TRl
arepTer fawiora 2 [BHU 1994]
(@ 10 (b) 88

(¢) 880 (d) 5000

FEUS P SART & IR | 9 & & ®I9 a1 Rigra a«d
AT D © [CBSE PMT 1994]

@) for dv fagra (b) AN gEvs g
(¢) el ereRen g (d) SWRID H ¥ ®Ig A8l
71 § 9§ T U8 9ad gHAPGER T [BHU 1999]
@ ¢ (b) TP

(c) HTel (d) gewf

TS dRI, S el g <ar &, 8 [CPMT 1998]
@) T & T+ TH (b) I | 3UST

(c) aR<g H 9ga ovsT d) T | 98T I® T

gqa A garar & Tel gevs Bdl W@ ? ud gRe dR

TR R O R 2| Rl AR 9 U WagH XEm & o

T Gl B W YT H ol B 7, I Tg T
[Haryana CEE 1996]

(@) o RN @1 IR gy # faveme i @

(b) SRR BT AR AgRT A faRemu gl @

(c) SMIRT & BIg I e =1E1 qwich 2

d) T RN @ SR gy # foRemus wrer g daar H

Y g

gl R AR e s€ 1 g W AT 53 AL T W
Rerd fdl o/ U8 W AR FRIdie &1 49 8r

[AMU 1996, 97]
S S
(@) 53 (b) Gay
() 535 (d (538
= 4 1 wEl & P9 g R co I U Il @
[AFMC 1994]

(a) YA vd gy (b) 31 wd W
() Ueb UG W (d) g T HIA
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10.

T URATGS favepie # b Sifdibad Hofl Bl aRTeed 203
x 10 m | I & — 99 FIdis &1 79 293 x 100 mk & | ST
g &l hH E?HT zﬂ%q [Haryana CEE 1996]

(@ 1w K (b) 10K
(c) 10° K (d) 5.86 x10 K
@® Bl & [BHU 1995; MH CET 2003]

(a) ATGATSH P A WA H Th g

b) 9 & dw R fog

(c) TIgHYSH H IURT W Iod ©cd Pl garef

d) &rHvsd # Uh g

Th MSTAE $ T8 B dRI AR S @ i Pen H
m SH BT Ub SUUE 7 TaddbIel I TRBPHT H &l 2 |

T BT G (M) B [AMU 2000]
0 e
2 3
O O 4
FEIUS B AR A I 2 [NTSE 1995]
(a) 19Rg qY (b) 10 3Rq T
() 10 ¥ 20 3RY IY (d) 1000 3R EL]
I8 I8, Ol o9 A E[?iﬁ B 9 ReR 2 [AFMC 2000]
@ (b) P
() HTA (d) el
AR Sl & AT [CBSE PMT 1992;

KCET 1994; AFMC 1998; BHU 2000; DCE 2001]

(b) TS9O & faEued
d) @IS 3= A

[DPMT 2000]

(a) BTSSRI BT STl

(c) BIgSIST BT Held-
g5 UE

(@) ®BIC U8 ¥

T AR (Sedn)
gedl Ud 3p U8 & dra d Rerd @

) SWRIh # A BIg A8l

I AR fAfdHRer IARTT HRAT €, T IO THD IR
RCHIS [MP PMT 1990; JIPMER 1997]

a) HIP sH@ Hrs H Sy diw # yRafda g &

b) BRSO AMNDI & lfelrd H HARId 8 & BRI

o) Bifer™ el & BeeioM H Aafyd 89 & BRI

d) SHB BIS H BEA B STl & BRI
Eﬁwuﬁaﬁwﬁa@maﬂaﬁwﬁ@ééﬁ%

[MP PMT 1990]

(b)
(c)
¢!

(
(
(
(

a) TE I TSl B goId H AR ®
b) IS 3 TSl Bl g1 H NP T A ©
) UB I TSl Bl g1 H YT & AP TolaID ©

(
(
(
) SHP! A W ANBR Herdd g 8

20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

THdd W Pls agAvSd 8l 7, Fifh [MP PMT 1990]
(a) 98l Us U T8l §

(b) TS W8 W AT I 980 B ©

() T &1 AR Fudie S @

(d) ofaRer # faiq 2

71 4 9 59 78 @& IR &R Jea © [MP PMT 1991]
(a) AT (b) #T

(c) FEwfer (d)

femy [MP PMT 1991; Kerala PMT 2001]
(@) TR o™ &1 & U8 7

(b) T g E

€ TP AR fFer

(

g9l g9 @ SgAR, a8 o, ROy fes! 9" gedl 1 g
ST RE B, A A fhe aHgun §

[MP PMT 1991; Kerala PMT 2004)
a) 51 9 e I B A B T B
b) gl ¥ ‘el 9" B B
o e I b gmHE ©

d) e I & gIEE T 59 A H QW B P b

(
(
(
(

AR URAR &7 FH TH T8 & [CBSE PMT 1992]

(a) et (b) 3

() Ih (d) wfer

W b B DI AR S W [MP PMT 1992]
(a) T TedT § (b) <9 9l &

(c) T Tedr § ) T Td 39 dedr ®
URHHIT HTA BT Igal HH & [MP PMT 1992]
(2) A, T, I (b) FTe, A, et

(c) T¢I, T, HA (d) gewfa

et 9 & T © [MP PMT 1992]
(@) 100,000 HhIRA EL (b) 10,000 UPIRA CL]

(c) 1000 DI EL (d) 100 UbTRT EL

9 7 W W G B Fed Aodd g [CBSE PMT 1992]
(@) TP (b) 3

() WS (d) geefa

TP I I« T8 ﬁ?@l’l—sS < [AMU 1996, 97]
(@) ol (b) =TT

(c) drem () T

QI SATHTH THQ 510 mm BT TSR IAMIT PRAT &,

TAfF T T ART X SMHTH TR 350 nm BT TBIA

I PRAT & | GI Ud AR xS TSI 16l BT AU ©
[ATIMS 2000]

(@) 2a (b) 0.68

d) 145



30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

TP fg-arr (Double star) e § &1 IR R

% S U GRMEM s & U GO BRI © | JAT AR
P GHAT m d 2m©, U4 gA® 4 B QA /2| AR
SN B @ URa: YU B '

ERSCICH LI IR [IPMER 2000]
@ 1273 (b) 7

(© mi/? d m2

gqal o fras wwfa 8 [AIMS 2002; Pb. PET 2002]
(@) g=Bd dRT (b) TretaRT &I Ty

() = B d) wEl @1 Ty

TSl (Albedo) H [Pb. PET 2001; BHU 200%;

Kerala PET 2002; AFMC 2002]

(a) MHRMTT fUve o wRradd &war
(b) AMHRIT fUvS B URITAT AT
(c) BT fUvs H TaNTOT &fF T
) sm@ETei fIve oF argad= T

WA gevs g @ 4R, J8vs & YR U4
e fhd FHATRIA 918 QIR STl 8

[TNPCEE 2002]

(@) na¥ (b) 83Rq ¥

(c) 8 dRg a¥ (d) 80 3RY q¥

b B [TNPCEE 2002]
(a) BIC TR

(b) T8 ARI & Sfef U 41T Sif gedl R fRd 8
() fo=m B arel g=od dr
(d) SWRKRH H I BIg T8

=1 % 9 B AR am FuaiRer § & e @

[CBSE PMT 2001]

) fowdrs fm (b) HARIIA dlecori |
(c) e fraH (d) Tred e

fra upR re favemus fAf¥ed @xar @ f5 g'mve %o =T
g [Pb. PMT 1997; AIMS 2001]
@) 99 frm A (b) B 9 |

() foears fam 3 (d) SR y¥T o

AT H QAR PT QBT W@ WGT B | ART P ATA few@mg
IaT B, STafd @ vad fewrg <ar € g9 @ Ay fyaeran
g [Roorkee 1992]
(@) P QP AN AW® &

(b) P QP A FH T

() TR PT QEAM TN R &

) TRTPHI oIl H Q3Mf&® X &

1 7 9 feas forv “teser fd® & [Pb. PET 2000]
(a) e (b) Ih

(c) g (@ 3

9 IR BT URMPIS G 5 M (M = GF BT SIHE) A
Afdd 2| 99 39 AR B 31 W fHAdT ST BRI
[Pb. PET 2000]
(@) ¥Id A
(c) daTa™d

(b) b Bl
(d) =g

40.

41.

42,

43.

44.

45.

46.

47.

48.

49.

50.

[ com—:

aslws1845
agzﬁqa%q@ P BRI [Pb. PET 2002]
(a) YHDY W el BT aTIhRoT
(b) gD H IuReT el BT Hedura
() gHeb § Rerd Siet a1 2o
() gHBY H S BT IO
TR R gRaR #, te g g
(@) Ad UE T (b) At U8 &
(c) WRE UE & (d) erff¥ea dwrn & wg €
= # & e 7' W RA &7 s ifde 7

[AFMC 2003]

[BHU 2004]

(@ Ih (b) T

(© (d) gl
71 4 9 fod =l o oar 2

@) oitRIM (b) S AR
() SN AR (d) TRIfTAE

IR Rl Ud e1gell & BIC-BIC ¢dbs, Sl argavsa d
T BRA W ST ST 8, PEAN &

[AFMC 2003]

[AFMC 2003]
(@) geod ar (b) Il fUvs
() &% U8 (d) SWRRH T
Udh R AN BT a9 FERer § f6q 99 &1 Sman a-d
g [DCE 2003]
) foEre s (b) e
() 99 @1 favemus d) SRIKh H ¥ IS T2l

R e ¥ ¥g @ 9fa = d 9 feae axeror Rigrd
TR MEIRT & [DCE 2001, 03]

@) SEHH (b) ST

() B FaT (d) st ot

el B SEE H H 9 fREel wed ¥ o= fear
ST & [Kerala (Engg.) 2002]
(@) DR & 7R TS, | |

(b) FAl & ST WA (crust) & T & AT T R D
STINT A

() HAFST R ¢ &1 IR T R 9 g BT SUIRT RS

d) g1 g o fafee SaSal IR SUURI & MDAl BT
SUANT IRD

Toifemdt b R & R o & E | a8 hwe gr Rig
g &

[DCE 2001]

(a) ¥Od A ART (b) T faermas

() =S arT d) SRIKh H ¥ IS T2l
iofddl & R M &1 a1 S9hT A & [DCE 1999]
(a) ¥ SgHATIIR &

(b) HATA &

() TR Al BT A AHATIUR &

d) SRIh #H A PIg &l

e R B [DCE 1998]
(@) TP dARNI (b) TP Terait

(€ UH ARMUSH d) TP TE
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5. 4 D Y AU HT HA B [DCE 1996]
(a) 5000 K (b) 7000 K
(¢) 6000 K (d) 12000 K

52. AR & 3 39! {6 Al &1 e ol @

[BCECE 2005]
(a) R b T
(c) T8l T (d) 3MPR

53. 991§ 9 919 999 3= UE © [BCECE 2005]
(@ (b) T
() g (d) Tp

54. B9 M99 & IR UP §R SRl el BT oAle Ao
(2) Td g | THH QU D dra FE T B

[AIMS 2005]
@ Zocr (b) Zocllr
() Zocll/r? (d Zocrd?

55.  Udh m A UG e @ Ty fivs & <@ 8l 89 @
fog omawdd o © (G - o FEdid Ud g - o
TR [AIMS 2005]
@@ (Gm/nt?<c (b) (2Gm/nt?=c
() (@Gm/rt2>¢ d (gm/nt2>c

56. AR @R B BEEHR Y@ T H 9 e SR §

[AIMS 2001]
@) SO WagH (b) IS JTE WagH
() Had S WagH  (d) Rael Irawivor WagH

57. A AR Raw vd Hifevga faaw & wrsal &1 R ®
T ITHIT [ANIMS 2003]
(@) 1min (b) 4 min
(¢) 15 min (d) 56 min

T Critical Thinking
Objective Questions
1L TP gHDIE AR B, Y URATT B q9D P o W aqD
BT URATT 5 5| s96T 3 2 P Ig ART I a9d ared
AP TR B R H [Kerala PMT 2003]
(a) 100 AT B THADIAT & (b) 5 T IMH THBIAT &
() 57 ®F THDIA & (d) 100 AT 3MWH FHDIAT &

2. ww%wmzsokm/secaﬁmaﬁqwm
2 Ud g9d 3R 3 x 10 UHT a¥ & | "fAed! 37 B gAH
g [BHU 1993]

(@) 3x10" kg (b) 3x10 kg
(c) 5x10" kg (d) 6x10 kg
3§ dr, St o frfa gerer # emaddt oRadd a_a g

T an (Visible stars) BEA %l gfe QW TUdh dIRT 3T
frfa gerer &1 IR A SR AT § a9 sHd uRadd &l
gReToT BRI

(@ -1.25 (b) -15

(¢) =175 d) -2

UH Ao’ | S dldd e H Agfad ue MfEd
IS WGT B TR A/ =1.14 &, & A &1 Y 3fd
TR 2| B ol B g ©

() 1.6x10°ly (b) 0.97x10°ly

() 2.4x10°ly (d) 1.62x10M"ly

I8 A gU b T 3iRg A < S a1l 9 gEel dR
B THG BT URANT T 6 81 59 AR B ol H Y
T B IHG (ARAT= - 4) B
(a) 10,000 T[T THDHGR (b) 2000 AT THHIR

(e) 15000 T THDHGR (d) 4000 T IHHIR
WW8600km—sec‘$mﬁqﬁW§gmaﬁ
S 21 Al T8 TN 4300 ARG UMY 9§ R 2 q9 BEA
i gd gemvs @1 WId ARy HA: ©

1
(a) 2x10°° k”:i,ug x 1010 qf
y

o-6 kms -

(b) 2x1 ,1.58 x 103t

© 106km|—§1,1.49x101°aﬁ

(d) SWRKRH H ¥ BIg &

T fgemm art e # IFf aRf & g M, 9
M, T g7 §19 STRTeT 30 AU B Td 9T UREHHIT HT 30
9y 2| AT T W TP ART g AR B gl H S| E
T W 5 A R 2| A IR B GHEE, WR GHEE B
ual H &

@ 515 (b) 25,5

(c) 25,10 (d) 7,25

My S @& 93 & Rl IR Ud m ST & T8
TR Pefl H URPHAT PRaAT © | 59T GI A Sfehad 9
RATH gRAT HHEE R dr, B QI B D IR T8 B

Bl HIT &

) 2GMH, ) ’ZGMszrlrz
(r,+13) (h+1)

© GMqnir, 2GMg
(r+1y) nnn +1p)

I Sl BT fba e gedl 9o I ugadn ©

(@) 10" % (b) 10° %

(c) 10°% (d) 10°%

A ARTT T e, Gt A o F N Y A W ud
@ IRI AR A BT 2| Gl DI JAAT H gHD! Be Bl
JAMHR BN (Yedl B BT = R)

(@ R/a (b) R/2

() R (d) 2R

R Assertion & Reason

For ATIMS Aspirants



fforRaa ool # UaHUT (Assertion) & qIdd & UTATT BRI
(Reason) T d&ig =

UFhIT 3R BRU S Fel & AR BRU TdhIT b del

@)
®)
(©

(d)
(e)

1.

TIENEHRT T ®
The SR BROT ST Wl 8 fbg DRV Yahe Bl el
TLEIERT TET ST ©
T Hel & fobg PRI Terd &
ah 3R HRU QM TAd &
TIHT TAd ® fg R WA §
gapee . aR feafedd € wafd g T8 |
BIROT : AR AMHR H Y8l ¥ 980 d 81 o |
[ANIMS 2003]
TG : TP TR AT T BT AT B, I feAT
i e e 9 dgar |
gRafia gt & 2|
PR ;. UeHR Ud UM ST g g kT B |
[AIMS 1998, 2002]
YFHAE ;Yo dR DR & YBig Tl & FEE @
el T8 B B |
HROT : Jeod ARl @ e egg T8l e €
[ATIMS 1995]
YFHT ;. Ud IR, S e e < ®, 9 9 efde
T™H 2|
PR . I8 99 & favernu R & srwu 2
UFHIT ;IS A UR Plg argAvSH T8l & |
PR . TEde IR YA 9T FH B
YGhee . o faveud & fAfYEa g g, 5 gsnvs
B & 2
BRI . ¥ &3 H A [T B AR R AD
2
yFpad - g ‘e 9 B dw R Red B
BT R URAR & W UE W P AR AR
IRHAT T B |
UFHAE . geAl REE <l ®, difh I8 3@ W
AU ThTeT BT S URTARId BT 2 |
BHRT : TSHT Gl BT SUUE B | 3 W BT THRT
&I BT 2 |
YGHAT  : BhC [AdiD BT AT 16 km/s T |
BIROT . 891 fadie &1 Aaed 2, {6 10 o g

9y R Rerd ™l 16 kmjs BT SR A T
RET B |

ASWEIS

e

SEIvS
1 d 2 d 3 b 4 a 5 b
6 d 7 a 8 b 9 d 10 b
11 c 12 a 13 c 14 b 15 c
6 a 17 b 18 ¢ 19 b 20 d
21 d 2 b 22 b 24 d 2% b
2% a 27 b 28 b 29 b 30 d
3 b 32 a 38 d 34 b 3B d
% d 37 a 38 b 3 b 40 a
4 b 42 a 43 b 44 b 45 c
46 c 47 c 48 b 49 a 50 c
5 ¢ 5 ¢ 53 b 54  a 5 ¢
56 d 57 b
Critical Thinking Questions
1 d 2 b 3 b 4 a 5 a
6 a 7 b 8 b 9 a 10 a
UFHel Td BRI

1 b 2 b 3 b 4 a 5 a
6 b 7 e 8 a 9 e

(b)

S Answers-and Solutions

ERIS]
g3 aRT MR & R 4 <qed & JodIhyYl
oM &1 FeH far e 2 |
TG T geel IR BT TE IRMISH Healrdl 2 |
JTHETI BT 88 ARTAVSAT § AT fbam ar &
JEIvS & SR @ e W 1 Riged dew

%ol Ud FATTol= e 2 |
YEh FIH THDHER T ¢ |
I ART el fewE a1 2, 98 g@ 9 W W g

9 qREJ ART 89 §R Il 8, 99 AR ¥ A drell
WagH T &1 Bl 9id ¥ SOe GG @ e
PR W A IR i) ® drifq emafy H @
R &1 SR = 81 2 |

el WaE & UM gHIE aFmd A U d$US o W&
Fol GR FRIdie wEard &, Sdie aFhd 9d ol
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24.
25.

26.
27.

28.

29.

30.

3L

32.
33.

—~
(=9
=

® SAferEad ©, AT B AN Foll dd A [ B
U B GSHATIUT BT ©
S

"Gy
Ep UG W S R o SURT B |
2yT=b = 2.93x10 " xT =2.93x10°= 7-10 kK
TS H ‘@id B’ T IfE T FT URT T

SBT3 AP © b 599 Ho Al gegd T8
FRAT B |

2
F= GMm _ mro? = mr(z?)

M_mr347z2 _4x%rt

GmT?  GT?
FEITUS Bl AT AT 10 H 20 3R Y 7 |
W%q&ﬁaﬁaﬁq (Born sister) g clldl =
AR SOl BT AT BISSiod AHGT BT ifergd A
GEREi
g% TE ISFl B THSl $ WYE T, Ol HI U9 gt
3 da gd & IR IR gH W 2| 5% s e @b
JFERY AMT ST 8, O GI B ToAIHYT B BROT
foemifed 81 ga ¥ 1 38 B T8 A BT o Fadl B |
AR SOl BT AId BISSiod AdGT BT ifergd A
GEREi
UH Af0F THSI g o ©, Fifd I8 g b
IS Tordld € vd qI W AN ae BRI Yh |
WRTafid Bl Afdd deaar & drer gedl W ugadn 2 |

I & aRT IR ger Rerd 2|

el I FEITS Bl 9gd 9 el 2

Bgel FRAGER v r

G Frer o1 w99 T U8 98 ©, o 94 & fac
T4 39 R PIS agEvS T8l 2|

T B B B AR I W g9 U9 S 9T ¢ |
T?or® vd f ™ w8l & @ 9 O $1 dear HH
Hi7et, ofY vd et 7
ﬁ@ﬁaaﬁmmwaﬁél

I g HT G A9l Ig 2|

Eﬁﬂzr%ﬁwwzmoc%,wwﬁﬁgaﬁm

au far afe BT SaIr & dR W T 9T
ey dgar & Wd a¥Tesd Biel 8N | o 86 aR
@D IR H gaqr 2|

Aol gufeg Lot _ 30 68

T T, 4 510
1/2
Gm x2m 2l 472 47%°
——=MX—— T=
I 3T 3Gm
g Toem™/2

TRl & T ST W B FHEEUT B B | 31T
Uocr I8 89c1 BT I B |
U ATHNY fvs & WRIad &H el Tods! Healrdl 2 |

34.

35.
36.

37.

38.

39.

40.

41.

42,

43.
4.

45.

46.
47.
48.
49.

50.

51.

52.

53.
54.

55.

56.

57.

Il fIve ool aRi @& TTel §U gdhs 2| 99 ¥ gy
P IgAvSA H Uged ©, Al I OVl B PHROT el
SRS

W AR E = oT!

I TR | U ThIeT WIeH & ofld RR B AR
faveme yefR¥fa #rar 1 g9 Adad © b e
R O I B (Sfer wwrd) safery ag ey Aderar @
& sEIUS Bet VBT B |

7qq s < ared R @ ga # o R <
qTell ART BH AU W & AT QBT <19 pebl Jorl |
Sichkd

YF TE B Yedel (WIa &) e E e Ig
MAfT UBI BT 85% URMARIT HR ST & SHAD Tods!
B A 0.85 2 |

B O B, b Ife aR &1 g9+ g P sEE A
AP 2 T I AT I9 IfART B d1& [AwpIfed 8l
ST € U9 U gUR AT U4 Udh <ld 8ldl Icdsl hRd
R ST B |

I P Yeod aRT §F & Aekle ugadl ©, 99 39
R IURYT uerd O ot onfe gd @ Al ¥ Aty
B O 21 S il B fafeRer <@ gd @ awR @l
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