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FOREWORD

The National Curriculum Framework (NCF), 2005, recommends that children’s life at school must be
linked to their life outside the school. This principle marks a departure from the legacy of bookish learning
which continues to shape our system and causes a gap between the school, home and community. The
syllabi and textbooks developed on the basis of NCF signify an attempt to implement this basic idea.
They also attempt to discourage rote learning and the maintenance of sharp boundaries between different
subject areas. We hope these measures will take us significantly further in the direction of a child-centred
system of education outlined in the national Policy on Education (1986).

The success of this effort depends on the steps that school principals and’teachers will take to
encourage children to reflect on their own learningand to pursue imaginative activities and questions.
We must recognize that, given space, time and fréedom, children generate new knowledge by engaging
with the information passed on to them by adults. Treating the prescribed textbook as the sole basis of
examination is one of the key reasons why.other resources and sites of learning arerignored. Inculcating
creativity and initiative is possible if we perceive and treat children as. participants in learning, not as
receivers of a fixed body of knowledge.

This aims imply considerable change is school routines and mode of functioning. Flexibility in the
daily time-table is as necessary as rigour in implementing the-annual calendar so that the required number
of teaching days are actually devoted toteaching. The methods used for teaching and evaluation will also
determine how effective this-textbook proves for making children’s life at school a happy experience,
rather then a source of stress or boredom. Syllabus designers have tried to address the problem of curricular
burden by restructuring and reorienting knowledge at different'stages with greater consideration for child
psychology and the time-available for teaching. The textbook attempts to enhance this endeavour by
giving higher priority and space to opportunities for contemplation and wondering, discussion in small
groups, and activities requiring hands-on experience.

The National Council of Educational Research and Training (NCERT) appreciates the hard work
done by the textbook development commiittee responsible for this book. We wish to thank the Chairperson
of the advisory group in science and mathematics, Professor J.V. Narlikar and the Chief Advisor for
this book, Professor P. Sinclair of IGNOU, New Delhi for guiding the work of this committee. Several
teachers contributed to the development of this textbook; we are grateful to their principals for making
this possible. We are indebted to the institutions and organizations which have generously permitted us
to draw upon their resources, material and personnel. We are especially grateful to the members of the
National Monitoring Committee, appointed by the Department of Secondary and Higher Education,
Ministry ‘of Human Resource Development under the Chairpersonship of Professor Mrinal Miri and
Professor. G.P. Deshpande, for their valuable time and contribution. As an organisation committed to
systemic reform and continuous improvement in the quality of its products, NCERT welcomes comments
and suggestions which will enable us to undertake further revision and refinement.

Director
New Delhi National Council of Educational
20 December 2005 Research and Training
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Qe 20OT ITREODNY 23eT 3eT WTVVT BF ENGOT WPTAW, LODBR, GEDNT T
WRGDHFRNY wif TOSHRO. HAWE, 3RT /BN0TOT SERnL DIYE B DALEIETTI),
AT Dexy SBAQE0. WTOBOHRN, IR, IONSOD JOT DTIE NBY DYEOFBJI), S9N e
FOWRBODWTITR.

D05y ITNECP-BOT WHORY LRTIT BFLR IWOINTY, 20T B TOBHD. TO)
BT TR0 ©BT WIIEPIBNT. SONS0D SO SWOITS goN=e VT[T DAL ONT.

WO e am@ SoNS0R SODTITWWIDIT, QWS WHH) 10 m DB, @nw 8 m
BNGT. ©TT WIFSOR 2(10 m + 8 m) = 36 m e VW3 DAeedFEY 10 m x 8 m =80 m?
SMS3.

NT T WRONTRY, YFOIWI DITIIT/R, CT (M) LT FowRewT (cm)
QTO IRDERNIEI.

O3PPTE  ATTLOZEOD  DYEEDF [T, WYOINT  DFBJPITZY, WBC WewT” (m?)
VBT WWT F0LACWT” (cm’) 9T IRTDERNIEI.

2.0 Wed DY WP E0H NTRIBITY  BYSQEO 0T GRRRTRY, ©TT
DRLEDF B, DY) Tert FORDBOINEEO? D), % 00T TTNSNTY ey SLTERORTTOE.

1

SERT DACEF =5 X TT X DT D




neds

TP MeRRTOZ  ©0WBRES gegbzsmﬁ%d,
oow&@esa@ PVOENTPR ATE LRTINGY 2,003,

TRTON T YIROT, w8TemN SRTHEROT FeTzon
RRZRW, OTCWIWIRD. YVTRTTE ©OWEREI G2
ABC od@ 23o@nsd 5 cm, 12 cm, 13 cm N3O, oy
12 cm cRTED, TWTN 5 om LRIV, HTTeoN
BrcndRwZess. (288 8.1 MDIR).

TogsrY, A ABC oD DRCERE

X 00 Xebgd

I\.)I»—i

1

§><12><50m2

= 30 cm?

C
12
5cm om
A 13 cm B
83 8.1

9P Scm LPIBIY, | TWHON) WY 12cm  PIBP,  STTTNODH  FT

éﬁmém%wmm ebomcﬁmgl NENVA.

LRITONT QT 10 CMQTE 20T BTV
50% PQRS QAEIFDR, @0y FOWLRODBTONT
RO PR (B, 8.2 NIDIR). VW3 ALE TJEY,
BOWLRONLY TR HTT BT e3eFNT, dey 83
SPRT DTTWR, FOTERADLD mqﬁsﬁ 9

BT LRIBNW DI, YTT HITHI, Tert
BOREHLRODIERH OB, VY FOATRAR. AW
20T AT FHRTY WFRE. M 0omdmsd, QR
LRTT WG LOTION Tptaviolele NIV LT,
PR Redr. PMQ 2,000 ©oowdees 80wmoNtd 0w
IR 90T, ©TVOT FHoreeST  TIeoDTIY,

P

10 cm

-
VS M R

233, 8.2

VTO3RENBROT, PM el NFTR, TP FSNTOZ FOTDLROIDWTITR.

PQ* = PM? + QM?

©0T3, (10)> =PM2 + 5% (" QM = MR)
Siatelels PM? =75
9033, PM =+~75 cm

=5V3 cm



Boom's AR 3

—_

3083 APQR & Qaeces = 7 X T X 93T

1

=§><10><5\/?cm2

= 25V3 cm?

BN BDRPT SPRPWE QICOFT, IZ T ARTB ATIODHOT SILd [HOT
mgﬁéde ? DOOT, Jweednen. YwmeEsHR, &R XYZIQ XY ) XZ ©¢985 em
QWTOZ B, WINPT YZ T 998 8 cm qddH[0os éﬁmé@ﬁ@a)@e‘a. [88 8.3 R

33 TFOTYODR BT, TP LPRT-DITID, PNEAFURD. WBTFN WP YZ
AR X 3on RoWIR0T XP ©owdesdodd, ovodeen. XPoondesoRy $gdut
T YZ 9=, TR Iegennivon STRNRBE DOLOTR, 30w | SBREITI.

@%@OES, YP=PZ= %YZ =4 cm

S03T BPeRRTET TdeoDROT

XP2=XY?-YP? X
=52_ 4 5cm 5 cm
=25-16
_g Ye 4cm—>P Z
~ g 8.3
XP=3cm
= AXYZS DRCEIE = % X3 YZ X 2T XP

x 8 x 3 cm?

| —



4 neds

BT, 2,00 FeY TRONR @FTRT SRT TRW HTVNY WIERW 90T )
W30 HTOT WID IPDY HOERTRED. B3 FDRT  DACCHFIZY, Y HINOW
BOTHBONWIITC? VTR THN, zom& ©ET 40 m, 32 m ) 24 m oINY emc;zwo‘sbgl
BRODTT SEPIDTVTT LVIRITINT. AR BTT DEOFTR), Tet &7, TIBRO. JeY
SEORT BRTTZ, WJOWALCTTT, VT HTTIZ), AR VRV S3FSee3etmdITB. STT
I 9T RITBZ, eﬁéﬁ@ ARRTe NP AY. AT, VPTBLO TONSR. 2.0T weg
AR HTTIZ), TEODLY WFTPNOTY, Jexh BROOT LN, BoeN.

8.2 SWRT QereF— TR BRT

TooT BFRL §.3.1009 18T, Be3T ©SeT0RRBITY
BT, LI OZEWT RdST Wi IO [PRWT.
Red@eod 0B HP8F ARONT eSS ¥F[P LAG TFTT
VBT, 0T TRRT STOOT WO BVBY WB[ITY,
83 8e3neY oF BRELRAITP OGP T O SPODONT.
WBT WWENI0D FOBNK BN BeSRETSH ADANG e
VW), VT, R DIFNYY WTORI! BRTO BBFD)
BTN, SOININY, SdwNY, v, (Trapezia) iy, 3¢3
e3¢ @é% BRJIT BIVGNFBNY, WO w&aaﬂom%@ﬁ@é, (3,82.10 - §,30.75)
BT QRDFIZ, TR ROORT Y, B0RNYL KRNy B 84
BNOVTRNG daedw QRECOFNY WY QPWORIT! 38

TRITY BTITTCBT,) SERRT DALCOF T YWT SRR LRTNYY BITRA TAT 0T
RATB, ATRLITRS:

SEPBT DALFT BRI, BO0F® 3WHHT. 33 FRIID, TTwex® (Hero's) ART
ROTH BT FBOINTVT.

OTT BewFoI | SIPRT WAeDF = \/s(s —a)(s—=b)(s—c¢) 1)

g a, b ¢ N0 FPPRT LRTVNTINGD. T 5 = VT WTYS, BOTT GIPRT WTF
Hggg = atbtc

-0

2
SPBRT QCTWD,  ATEIIN  FOWHBODL  WPHTT  ROTPFIY 5 BRIY
0D (YUTORTIONT. BT, TR WS TevT  SEPIPTOT  YOTRITT

ABC'OD 03ee0r BT, FomLAODNLD wFoRAe (8T 8.5 NIX.) A
a=40m, b =24 m, c =32 m 0D éﬁz:b&ra%ir%m. 30m 24 m
eR s= 40 +24+32 m
2
=48 m B C
40 m

(s—a)=(48-40)=8 m,
(s—b)=(48-24)=24m, =



Boom's AR 5

(s—c)=(#48-32)=16m

eﬁcgpocs, emmésws ABC o DAEEDE
= \sts—a)(s—b) (s— )
= \j48X8><24>< 16

= 384 m?

2Q, 322+ 24°=1024 + 576 = 1600 = 40> QOTH TOWWIIT. STOOT mm@ﬁ&cﬂ
TRTND 20T ©OWBRET  SEPBRJTZY, YVOLDTPWTH. TRT T ©WouT BC BN
40 m AT WD SPPRT DTEFTOMIT. W) AB TNe ACTY ST deedwn) 90°
SN,

BRTOTOD ARITR, YOTCIRENJEROW, T YVTRITIT DALCOF B WO ITLTVTD.
DAERF = % X 32 x 24 m*=384 m’

BoTI RAZE RTIOHACT FOBHRT DAFF) WD) [T SRBUICH AR
YOTOIRENY THET DRCEDFF FIOWN YUY FOWW I,

N e BOOT B(BRTIZ, YPTOSRENA, 85 BLRTLD WWFAT DWW DIEDFNTI),
BORHRT ARIT AT,0TBAY, HOCZIWTW. ©OWT,

(1) cP@RT T 10-cm BTT AT, S
(i) BE BRI VFZ 5 cmPE) VAW LPWDIT WYE 8 cm YTTW BTV

8302,
Qe ARNTR), TRIBWTOD.
10+10+ 10
() 00T, 8= s=—7 5 =15cm

gag s = VI5(15-10) (15 - 10) (15— 10) cm?

= \ISXSXSXS cm?

= 25V3 cm?
8+5+5
(if) 003, FFrk 5= —F5——=9em

&es neer = V9 (9-8)(9-5 (-5 cm?

= \(I9X1x4x4 cm?

= 12 cm?
SN Ty AR, O mmadﬁﬁ@@l &AL,



6 neds

QUTRZTT 1: AT TN 8 cm Tonw 11 cm BB, ¥TT RIPBC 32cm AT
ST @&emﬁamcl BOWLEBOWO. [88 8.6 NaIA]

BOTRT: BY SROWT DIYS = 32em, a=8§cm D b=11cm <
BoRTIe e ¢=32cm— (8 +11)ecm=13 cm 11 cm 3 cm
2s =32 cm @0oT3 s:?)?2:16cm A B

(s—a)=(16—-8) cm=8cm u3 8.6

(s=b)=(16—-11)cm=5cm

(s—c)=(16—-13)cm=3cm

BBOOT, FPPWT DACF = \/s(s —a)(s=b)(s—c)

=\ 16xX8Xx5%x3 cm?
= 8\30 cm?

LOTRTTFE 2 G023 80D WmRINT ABC O Ry wugnied 120 m, 80 m a3y
50 m ©n33 [283 8.7.00JA]. WERITIT B RICT 93T IR tied ToFLd T
©TTY TR WEELD faz%wﬁozr%%g. ORP DR BIAWETT gegd DRCEDE @a‘%? 20T
2HONY PNIMN 3 M LNOT WNRED, VS TR I 20 ToZ BWBoSeWow wed
TBELD INELVT FFWRY TOWLROO.

TOTRT: mmzsswsd &;3@5@?55334 BOTLBONED, 553& &3

A
2S:50m+80m+120m:250m 50 m 80 m
©om3 s=125m B|/ o \]C
g, (s—a)=(125~120)m=5m 120 m
(8- b)=(25-80)m=45m ¥, 8.7

(s—c)=(125-50)m=75m

BHOOB, WTRIBIT DAEF = \/s(s —a)(s—b)(s—c)

= \/125x5x45x75 m>

= 375VI5 m?

emméﬁwsd mge;é = AB+BC+CA=250m
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BHOOT NIRIBIT DI e TFLD 3eTT 080D W3 = 250 m -3 m (2RNAR
3 menmEy, W) =247 m

) 23e® T[OTED IRV dz;s =320 % 247

=734,940
YUTRTITE 3: $g0e0TTT PNRT LRTING VT 3:5:7 SN BB YTT RTIZAID
300 m. 33 ©TT ébaesarsmcl BOTWI&ROWO.

TOTRT: gH20F00 WANG LRIIT YOG 3, 5x, Tx WD NIYaNTY [238 8.8 MadIA].
857, AT BZFE = 3x + 5x + 7x =300 Q0T IR S9RT.
$T3000, 15x =300 3 .

x=20

Lx
33 8.8
@cgpocs SZNTITOTTI ALIINTD LIOTONY emr%ﬁ@éo 3x20m,7 %x20m,7 x20m
©@owd, 60 m, 100.m, == 140 m.
R eR) m_gm;aabol TOOT'S ART, YLBARENY FOBLEBODWTITIC?

60 + 100 +140

IR ELAPWOS; s = 3 m=150m

H3 ©TT Qaer 2./150(150~ 60) (150~ 100) (150~ 140) 1y

=\/150x90x50x10 m>

= 1500V3 m?
e.—az;aﬁ:)‘ 8.1

1. "33908 S AT" Q0T ARAE 0T FOWYTOTYY TILRT SRNWTTIYRD)
YO0 @@ 'd' SNE. BOWWTOTT  QACOFTI), TOIT'I ALY YOTOIRENA
FOTILRCWO. FOWITVIT *:oge;é 180 cm &3, @©d DRCEDE @@mgd?

2. 20T EFEB[OD  GEPTTT  WHON  RRCENYRD, WLTPB IO
UTOIRENVT. RRCTOD OTBINY WFF 122 m, 22 m D) 120 m W [283
8.9 N=0VAV]. WL TID 5&?@ & m> i1 I 5000 wo3 @moﬁ:ﬁ@mgd. 20T
BOTACIN 88 ReeEnYY LOTIR, TR SoneMmN RN TBT3T, DT TSI
ORNA QI



8 neds

@3 8.9

3. 2,0 mm@dﬁd@q ZOTDWOTWOWT. WTT 20T HOH ReeBECNY o) Alclalelw
'35 mmsmmmol BTN D3I ::%zg,)mﬁa" QO WTHT [238 8.10 NIIR]. wedod
ERTOAD 15m, 11m DI 6m BFT 263 WIT PNT DALV, FORLREWO.

15m

wg 8.10

4. DT TONAL 18cm B 10cm 9B, =T, ©TT RIFZoRD 42¢cm T EEDHRT
DALEDF [T, FOWIEBOUWO.

5. 20T SIPRT LRTONG OWVITWEY) 12 : 17 : 25 ) ©TT BIFZIN 540cm SNT,
VTT DALEOFWT), FOTWRROND.

6. 20T IOV | GBT WIFIIN 30em I WTT BTN 90T 12cm
BNT. PPWE QRCOF BT, FOWERROWD.

8.3 WLPFRNAY DO, FOWLRCHL BTN BATH T

22) B AT, TH, | WS, T BRBETNTD. 8 NWFEIOOT WBW O FORTTI),
@B, FESIP VB[ T TPRT TG WHEO DT PRWOD DACHFE RN
@éﬁﬂmmw EeXINolelaly 5@&3%%@%@3@. OID  ATIY Ter BRDTY? éas%ﬂ
WAL BWIGPFRT BTITY ATV, Ty WRDERATI, SL0FITT gNRNTIN
BRRZRYBD, T0TT BT, LWTRBRENY SRPRNT DReoFmD), SRderd. Ty BN B3
RIAOD), Srecrdnecn.

YOTTTER 4: TOW 33, WP QT 240m, 200m, 360m WHRTR), BRODTT GrdTOTOTT
BWEATY  ReeQODY, WBIOTY. T WWRAR  BRODZAOTOZ VT IR,
SE0eTTTT BWATY PINY T 240m, 320m, 400m 9k, VT3 VR/W BORNT
Ty HTHYON, BLOHLD ABATHS (283 8.11 BHI]. LTW BTT B WFT WOBDT



Boom's AR 9

msswomssaq DRT|NDT B ONVOTIT KedA é,raemabc1 RTVW GRANTIN DFRNATRY.
WP VBT 2O FPNBY BORNE, VIR PNRBY HTYONTW, LIz, Ree),
@mmé DD éada@.ﬁ; BeT DRACEDF T, éieceﬁ@;eg TOTILROWO [1 éé@tﬁ: 10,000 m?]

TOTRT : ABC 8502503900 &a0edTY ReeQORZ, BYOmY. ACD %0eI, AD oD
mz;é O Eo:bo‘g{ C R BcoT ROT ATE gen FIPRT.  ABC &xT9

a=200m, b=240m, c¢=360m

6315 003, ZOO_FZ;M =400 m

rirae(;ﬁoﬁaa’mol BYT Daecos

= \/400(400 — 200)(400 — 240)(400 - 360) m’ D
4064 E

= =/400 %200 X 160.x 40 m”

_ 16000\/5 m 320 m

= 1/6v2 Sgeorrisn
= 226,330 (RoBTPR)) 00T

&1 ACD 8% DAL T, BOTILBO3HCED, 200 m

9. $=240+320+400  _ 4eom B
2 @3 8.11

A ACD T Q3e0r = \[480(480.~240)(480 — 320)(480 — 400) m”

= /480240 x 160 x 80 m*

= 38400 m’
+3.84 B3R

AD 503IR0T m;ﬁa@om Eo®a, € WO HEOAT TeawDOTw) ACD &0z,
DT FRDPONATIN  QGRNRTT Q0D TP MDA IIWD. (awé& Qey) ?mdsaw;b%
DETNTIY _FoFToN @@mio AE 308 ED Rz soEnesy, BRODT. ToNw PPN
R0eDT, 22T "z BTN, c—szf&@oQ BORNEODT), WIT WNT DAeE = HWDY,
BT 2NT DAeLOF.

= (3.84 +2) é%ec@mﬁo = 192 %%@Ufﬁ%ﬁo

QUTIVBTES 5: 2,000 ToBOH LT PFTIYD T23 30 SOBREOTT FoODF B/, S03ReATT.
©RP L.e80DNY T momﬂ%ﬁ 3680533@6 2,0 ™Moz AB, BC méa CAM’?SOSJ@
SBBROT mecﬁcﬁ <aa'ira 0T ™o AC, CDKD@%DA&S@OSDQ scém%mom &raerbagé
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(238 8.12 BpeR]. 0BT WH[ THXD LLICWNOT BT BT DAL T, :);zswﬁra@magd. AB
=9m, BC=40m, CD = 15m, DA=28m 3 [B =90° T3 0305 10T 30, HAF ST,
a;aswme?:‘ogd B BT DT, ézs%mﬁ 2 ébmé@rmfa a;zswmemd e é)%)desas-—wm%
tedod wnom, needn éﬁdo%m%d BOTIBROND.

TO=eS: AB=9m 2B BC=40m, B =90° A 28m D
Aczmm 9m 15my
:mm B 40m -
—J1681 m @3 8.12
=41m

BT 00T, BRBOTH M0 vowdneIEe ABCOD LA K, FBRRIRSTNT.

A ABC o DREEVE = % X 308 xagd = % x40 x 9 =180 m?
QRTVBFIODN ™OT  41m, 15m eﬁaé_ao 28m BROJTT  WAWRID 85w ACD oD
DRLEOFTR), @zyira@mﬁeﬁﬂd.

~AT+15+28

9, S m=42m

s3008 A ACDOH Qaees = \/s(s ~a)(s—b)(s—c)

_ \/42(42—41)(42—15)(42—28) m?
= J42x1x27x14 m?

=126 m*

BRTOTON ™ORN rcgzswriwm QreeaFy 180 m”. AT HTBIHOD TOOT %ﬁwﬂm@%d
DADFZOT (180 - 126) m’=54 m’ BesNT.

DY RWAFNOOT BWRAVIT 0w, QeoFsy = (180 + 126) m*=306 m’

LOTORTEB | 6: mITY  wI0NIE 20 OB WD [ePFBODIT.
[3Z08.13 NDIR]. wIH BT, 2.2) SN DY 22y FRW RNEATY TNBP TR
RTR 23T Bed POINYI, VB BF0NLIEB DONELORWYT. BT HWNETI), DTB
R QRN [PWTVY. WWEAT WTYZ0RD 400 m I ¥TT 20T BeFy 160 m
(Sinlo] @503@2%6&@ BT 238 23B0DLD ATV LeWEIT a%_éesas-—ﬁx%?
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TOTRT 1 ABCD o3 menesd AT, A 100 m B

©TT BWSP3 = 400 m

- 100 m

400 100 m
TOMOTT, WTT T LRINI YT = TmleOm
©0%3, AB =AD =100 m D 00om___C
T8 o BD = 160 m wg 8.13
100+100+160

A ABD 0¥ ©gF =3¢3oiw, Szf m=180 m

53003, A ABD Dyeror = |/180(180-100)(180—100)180 160 m”
=180 x80x80% 20 m’

= 4800 m?
$3003, F303RNT TEDELNE BRDT DerY 4800 m’ SNTHIT.
TVOIEOH AFOT:
CE L BD ¢000 238 8.14 eodR]
BD =160 m

DE=160m+2=80m
3 DE* +CE>~ DC?, 25003

CE =+/DC? —DE? =+/100% — 80> m = 60 m
eftfgpozs A BCD o @&em;:%xl60x60 m?> = 4800 m?

@msx 8.2
1. 2.0 mméms@ ABCD 320020500090, ©u3g |[C =90° AB = 9 m,
BC=12m,CD=5m08) AD=8m. & STNIT DICOFBI), F0TLBOWO.

2. AB =3'em, BC = 4cm, CD =4 cm, DA =5 cm 308 AC =5 cm @%@ ABCD
WBRERT DALEDE FOTILROND.

3783 815 3Q S0e0ATTOB, 2O DWRHIT BITI, TOHOW WHT  FNBHOT
DRATL. BT GVTOIRENIT TNDT 283, DYLEDF BT, TOBSRROWO.
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SQTVTOE BROOT. VWTY BOSRENATE Tde poD0D TNTT @&es@;dmj

111
8 cm

#3 8.16 #3817



Boom's AR 13

8. Jor HedHT  woW  BRIT LJEP 16
SPNDTVTT  TOANRNVOT  JPWOLT. 38
SPHT PTAL 9em, 28cm DI 35cm SN,
[838 8.18 TIX]. B3 TORAPNEH, TE om’ 7
50 FHODOZ DETH B[RBLO INCDT WIS
BOTWERBEWO.

9. WO RWET TWBT STWIRYT. ¥BT FBPOET
ERTOND 25 MR 10 mTrie BTT FSBROSTRYT
ERINL 14 mNBY 13 mSNEI, %W DRCEDFTT,
BOWBROWO. ug 8.18

8.4 ZTo03
83 TBTRY e 33 IINT LOBNIRY, TOSHNO,

L a,b3B ¢ PIAYR), BHODIVB SFPBRT DDF VR, BOITS BHOT, YTO3RENR
S3BUTTONT. ARTT( TEYFOI,

Sps Ayecor = \s(s — a) (s 1b) (s — o)

%) s=%b+c NS,

2. BRALRFRT m&oﬁ@&a DB 2O mrsmq %@@3@371, assmmwma QT

SERWMTON ~RONRR, BOIT'S mgsmq VTOSRENY  WRAFRT aaesamm%
FORBBODWTITR.

TORTVIR



QAWee00T Beasoneds

@msoﬁ -9

What's the good of Mercator's North Poles and Equators, Tropics, Zones and Meridian
Lines?' So the Bellman would cry; and erew would reply 'They are'merely conventional

LEWIS CARROLL, The Hunting of the Snark

signs!'
"¥VZT TR0 TS TR WhHowS MRV Ve’
T0LKT BoTeS Besdnde IO,
a;.ra:oz;ﬁao - aJaS:zssé BNATA3Re 3eas
— Q0BT NF BReQTITRC ri:dam*ﬁaﬁda,
BI0Ze woe Dodes)
9.1 0%

20T xomédeaﬁowg 20T | VOTB/IY,
TOSDRT Tert D0LOTR, R, Fmonde
3980 0. Bea3odh eSO ORI
7@%&5&‘& Tet  DVOBBIOWTIR, R
IPOQED. WO WOTWT),  TOWILBODL,
Clee) 7@@35&& 2.08808 éz&gﬁ Sea3non
TOWOHY NWORLETIMROBH V3T 9Zes
saﬁe?m@d. QUTRTRTH/R. ISNT ROTPFNTI,
NIJR:

[ @3/ 9.1 3 ZRSF-BYT 03T
BOWBROBTOT WO msaéc@ DD
BYOOT TRJFTBR FOTNRS BROOTOI
WBCANYE. ©YT, TSRO BFTZCRYoDR
DIFoLBNERY, MTEREONT. VY 2.8), KT
IODZ, WL wOTE WO BT

15 -5 15 -5
R VIR VIS 3 1
—43 i3 w3 =~ {3
R 29| wIT w9
g‘f‘.z %@ 2 E@Z %3 2
D1 911 911 94
> TR
F1 1 11 1
a2 <12 o2 «i2
wi, wl, ®i, w1
B OBL BB
D14 914 914 o914
H¢e5 15 15 5
23 9.1

ROVOT  WPeDy) ATRWIVTR? WVTOBTHNR, VIR 23¢ @zédﬁo&)cg mﬁmﬁm{;ﬁ
RO [TPY, VNPT, VI WHTONZ, TP TTBV)T WP WBURN T QT
OROR BB, BI 50936 38 ATBR BIHENGR @?%é)céé 5350&35301 BORILROINFTD



QABes008 Beasoneds 15
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20T BONIFIR) IWLTT.

VBT e | DALEFTY
= 2[(15 % 10) + (10 x 20) + (20 x 15)] cm?
=2 [150+ 200 + 300] cm?
=2 %X 650 cm?
= 1300 cm?

20T BONSTITY T, VRO [ ITTAWD  FTTIY VTP, TS 0T
a’éoﬁw@cﬁ&gl xéaam@% TIT TG wowT TR 'a' SNFT, ©TI a'beeiw DRLEDFY)
2[la x ataxa+taxal=64[88 13.3 RNEDIV]. ATOOT Iz $POINTYTICS0TT,

T3 doww QEEIF = 64

QY a3 FIT WO BN,



82 neds

3 13.3

WO BONTFIT ST BNDNTY, daeer%ﬁ W) TN BRDAYH, BRTD IQR,
WVT 4 [RDNY DRCFNTR, T BOTLHRODLI e @o@@%ﬁ@ﬁ%@w. 33 xzogescscg
85 o), JINANY &3&@:@?53301 BORNEFIT TWIF docded DYLEIFT DO wofmged. Sial
[, on®© b DB BT h SNWT SORSTIB m?g d)e@w DREIETY) 2lh + 2bh ©TFT
2(I+b)h 1t AZDTNTOIT. T 0eS0IWNY 'a' LRTIBI), BHOOWT FIT ToJF ded
QREFFY) 4a’R ATTINTIET.

DT ©WOBTZ), NDIBY QEBROW, 8O SORBFIC, (VFT0 2O FIT) daedw
DACDFBI), FOTPR. TREDE TN, DACDE_VOTR  TBEFRMTH. HIN Ty  IOFY)
Bwplestelsop! xmﬂéﬁ@m& WRA .

LOTRTTS 1 : SOOI, B3, $F° DT B FBR, WOOTOILD
WORATY. ROTVTYT'S W, QWWOI, [PF 23
PATD, BROR VTIREW  FTT BT
9T uoﬁa%m@@. (38 13.4/Me0Q3]. a@T  Aenon
3ngPen DeOE DNBRE, J0TWT  TTIEOTIY,
VBWD SOTIRYLTNT.

JYROD T, WO, FF) HTOAW  FwON
80 cm, 40 cm msg 20 cm SBT3 LRTOIND emt%
40 cm Q® 23TTVOT eoaow TONTT TOINW RPN
aﬂeamgd?

TOTRT | :  EHeDo3W a’%ﬁo& TRTLONT daeeﬁwﬁ
TONTBI- WOLTTONS. 36T TNTT  BF[IEDY
BONIFTT B0 BTTTYS ﬁééﬁoia ﬁae@w aam;%
ARTONT. 33 Jegriod  wedodw, wvg = 80 cm,
®no = 40 cm, 9T = 20 cm BROVT.

TBegRod e, Qaeeor = 2[Ib + bh + hi]

=2 [(80 X 40) + (40 X 20) + (20 X 80) ] cm?
=2 [3200 + 800 + 1600 ] cm’
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= 2 x5600 cm? = 11200 cm?
TSRO FNTT TR QAeedr = 40 X 40 cm?
= 1600 cm?

IR0 wWoeed , D ecdE
o o

BT 00T, WeTonm TOINY 50938 =
© 2,000 ToFOD et
11200

T 1600
ORON 3eTT TOINRY :1093s =7

QUTTTE 2 . TCTI ERN IR 1.5 m @0 TRoOTI =B
BOPFITT  TIvFEOD 2,000 AOT  WHOTD, TLAWS. WOFI
BB, W, ER,083 YOIT LHONBI), BWI2S cm WO TR0
3PFF0T TORNYAOT BeORWTF. [B8 13.5 N0 2.0 @RS
ToANYS X3S T 360 008, WTINTIDAIR IRART DheE AR ?

33 13.5
TOTRT 1 BT 0T méos% 0T [ODAYR  ToANRLY

BHORLICTNT. ITLIeTT| TIAWAYS FOBODZ, JPFOFLY -~ WBI
eROF daedw DALEIFTR, é@dz%@%zﬂe@ﬁd.

TROTTR, LDOTS WOWI g =.a = 1.5 m = 150 cm
BBO0B, | 0TS e daeeor 5 %150 x150 cm’
TIC3ROTD B[MRF BT TORNYT DAL = LT X I = 25 x25 cm’

méoseai aoeeﬁw DREEDF

- - —
Slotelelak BeFos, BANOS NO@’% = 3% momnos aAter

_ 5 %150 x150
© 25x%25
20N, BHT TRNYT VS, ©9oTT 12 TRNYIS &S = I 360

=180

@508, tom @G 89 = T 200 = T30

TOmTT 180 ToRReRNY 3 = 180 x T30 = T 5400
e.-améz 13.1

L 1.5m ovg3, 1.25m &N DY 65 cm YT 80T TPTF ﬁ@iﬁoﬁa?& RPTL3eFNT.
Clne) daeer%ﬁ@ 330T. TPAT T TTBDY, JMEQTVNOR.

(i) FegriodZ, SO 3eTTW TPVF TOYOD DACCOF TN

(i) 1 m’ A% v T 20 003, v weton ToTOD HPRT, FOREHROWO.
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. 20T BRBROD NT, VRO WDVBY HTTAL TN Sm, 4m B 3m SN,

3RBROD ReBRYR D) PTER Bory WDy B ¥TT et I 7.50 Tog
BNeOB [YBI, FORRBOWO.

$030TTTYIVT 20T FGPONRERT FOT BIFSOIN 250m SNT. TLORDT To),
RRENOR 25g WYONW B BTT et I10 Sog Inens P I15000 =33,
€3 RLTOOMEDT agdsm& BOTI&REROWO.

(B : T RRCTENG DAedr = TIF Wed ; DAeear)

. 20T BYTIHIT W 9375 m’ DAHFT TWeIF TP DTMOTH. B

zﬁa&cﬁ@qdaa usg@ocs 22,5 cm x 10 cm x 7.5 cm @930 DT, fa@gﬁﬁ@ﬁ Wy
BPET?

. 20T FIOTEBOH FEIROD TS w0 10 cm SNT I SONBTFRTTI quom

ﬁ&éﬁoﬁm 12.5 c¢m Qﬂ)t%, 10 c"'8no© m@g 8cm®§dc‘bd.

(i) oYY 0T  TFeIACID | Fe) | WoTF  Woedd ;| DARDFBI), BROVT T
BReDIoDY ) ézs@dﬁd?

(i) aRNTY o3| BRI, BRD Tecer f)b@@w DACEDF T, TRODT B
GAONULJewI)] R, BRI QT?

. 20T FeY wEIONEw IBAONTOOOD (herbarium)ssd, FOTREIF TN MOWS FOINLOT

BN BWE RPTEN €36 WOLIHR EDROT . FPRT. ¥ 30 cm AF, 25 cm
N @25 _em DTT T3,

(i) TV POIAT QACE DTI?

(i) QR 12 YORDNYR 3T LTS TTIED OF)?

. 08 & WONBORNTI %&éo@rﬁ%fab& ﬁé,gpa T BRCT S c%agjwm& 20300F

TewTRT. WTOR AVF WIINE FBYRW BeTND. OINGY TRT BT ©FZ0IW
25cm x 20/em X5 em DT Y BUT ©$3030 15 cm x 12 cm x 5 cm &SNS,
UMY, DWW BT BF e, DALFT 5% TS WEE  BeeE
BeTMIET. WIS BSodD BE 1000 cm® R’ T4 =TT, 85 WROD 250
BONYI, TRTE BRBEO 30500 FFFERCTFT LSO, TOBWELROWD.

A\TIED ©OBY O, YA WO @@@5 BRTY (Shelter) =ToT3e3edd. A

O Ty N ma vfmmﬁwm :mzsm 0e30NQ  ERTFITRAOT  JEIOD
Shpleials) (moas mmm »)3353 fmcﬁ SNESEY mﬁ) RRTLETNT. @zﬁm
mcﬁofma 0% 0L a%%@da@d@ots smﬁom TONedr, 2T 2.5 m 5333
©OTT TOTT BT 4m><3m QTT  ARTIZY, :mzsoo AT, RTFIT Bewrd3T
ROTN FOTWLROWDYQ
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13.3 &¢3 %gmd 200BRTR #heed 35 QReeeF

BNBHOT JIRAT BITTTB TN, SRVEATRD I, VPRI, ©oWION 2wOTT
200 WOTTOZ T3 WRTED  HBONTVTVTH ao@oﬁaab& BReRIT ToNode BpeRBRe.
IR O BRTINTH? (8T 13.6 N=0AR)

3 13.6

QY TR [TF0T DOINYR, LOTT ¢S OB, |©oWTN FeOATT LTI
3 300T, NS [T 20T/ RO FTCIWTT. HFOWY) TTF) BTTTBOT DY
ORYNI, B ©oWIREITY QORLONT.

N Ty BSRW AFB, AO0RT FeT [T RIOBT Y DOLOTI), JReERCL.

283, 13.7 0 Qe oo 0edoh 3 ZWHes
RO0BT  SRCWIHEO. STT A mw%é
©OWERETTY VY. BTOOT ToF) LB, JeT
BT AOOT/T® DO B mcséé)g.

am& TET TP | [T/TOTIYT
2O0BT* Vi T, 6 13.7(b) 0RO Eee0ATOE,
DORTIONCRR JeP) VB, 3T B TOTOD
RO0BT 0T FLONLY MTNY.

L

(a) (b)
233 13.7

nVp 1 9@ Y RO FeT [T ADOBTT Wi [P, HSFRETF R, $TOOT
RO0RT 20TV 6T BTOTOT ADOBT 20T SLTIRYLER.

&N RIOBTR, WD TYWOT BRDRICTNT. WTIPTI), 3RF  TRIT
mmm‘{ WS «aasaa DRBWRPTD  JEN?  HRTLY  BONTOTTT TN m@oﬁamol
éﬁm&@% w30 NFH AT/, zqda& DDF[0ETO ) @TT wnRoxy ADOTVTS
2ETF, 288 13.839 Spc0ATOZ BBWIHINTO.
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Sf e T |

~—1| “

3 13.8

TNTT ToYOD DREDFRY AJOBTT ToJF ey DACHFBI), IR JeBOTT:
TodoDd NTF) AOOBTF [FTYTOT TTHE JOHR DTN 0T, NERIA, BT
2 7 RINTONT.

Sloteleln) 2DOBTT msér dse@w DRLDE_ = BONTVFTOTT TOLoR DRACEDE

= Q03 X ©NO
= 2O0BI TTH JZO FOH x h
= 2nrxh

Slotelein) 200TTT T ﬁae@w QAeeIE = 2mrh

QQ r AVORT'I TRTBE, S, DB 1 ADOBTS  DITONT.

N2 1 AOOBOR BOLWORATOZP L3eTeI[R, BeYT BT, "WOOBT'S
&% 20TT "WOOBUR BT S, DOT W,

2O0BTT  HedT DB %@,mﬁa?b% AT IROILTTS, IR
ro&RATT  ATR, ATD [INH  (DORIINCRR B[ TTTT
TEeB) 3eTOMDBN WY TS03R0TD /[ TT DACRFR) m QBT
(8 139 nIJIR) BWOOT | [OR Teeor e DAY
2nrh + 21 = 2mr(r + h) QO _TBRTOINTT.

BT O0T, 200RTIS TRt a’nedw Qyeeds = 2nr(r + h)

132)

2Q rAOORETI WTIT &, W h AIORT'I DFTWONT. $g 13.9

N2 1 AR BATO WTRONTY 7 20T @ayorﬁ@zgp BOBOIPNT 20T 3OSTHLRYT,
ROABRY, STOOT 1 0 L3S WOFNRAYT, TTTIWSFSOIPNT BIRI0Z FO23,03PNT.

(Sl anby) sm@ @@&mddg, Claie] 236305335301 Zozommoon 22 OB 3.14 Q0w
SRTOEAHZ . 7

QOTRITE 3 DGO ppm  odeewdmen  (Project) AO0BOZOTTT QP
8g@3rs’  (Kaleidoscope)d m?soosm& RIOELETNT.  OTR WS FNTDIR,
FOBRARETI TTF e, DACCOFTON [TPBLD WERTHY. (8T, 13.10 NBIR). LT
25 om BB ©TT &, 3.5 cm AWTOZ FOBWRCARLT [TPBLD WIVNR L3eTOMOT WETE

FONTT DALEF @'&ow? e n:% QO éﬁmm%umm
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BOTRT : AI0BOTOTTT FORRART'T TTT &g r = 3.5 cm
%@é\@ei@gw RTT (WG) h= 25 cm
Bezordss SO TNTB Ve = FORBRARTT TIJF e, DALF
= 2murh

= 2x 22 x35%25cm?
7

= 550 cm?

233 1310
@méz 13.2

(7 983Be BSoPD, ZRBOZY n= % Q0T TONEBR.)

L 20w IeTBZn ADOBTS 2TT| 14 cm T WWO WIF fm@w DALEDFTY
88 cm? &T3 ROOBT'S TRIT AT, TORL RO,

2. BReRT TOPYOWOT Im DT WD 140 cmms:d QT | 20T magcs 2AD0TWOTOTTT
Q00 é@%ojamel BRTLICTONT. QCSQ@ 23eTome SReRT m@oﬁs&& 23030
ST VY SRA

3. 2,070 BREBT 3HFBO3IN 77 cm emzf&é)d. 89333 @cé%e@éoja LYTVAY) -
4 om, BRT-TIP) 4.4 cm AT, (5 13.11 RFHAR) =TI

(i) & TIF Ded; DAeer

(ii) IR TOIF fmeﬁw JReeRF

(iii) SoeaF Bed ; QYLEVFTTT, FORLBOWO. -
ug 13.11

4. 2.0 BReOTE AP 84 cm I ¥TT YT 120 cm SNT. SVT FNTIIT
20683 2,00 Td WG AT, [RBLD T 500 TRroF WINRTY, éﬁm&m@gﬁ.
38303 d;dmdd é)%)_oesarwmcl BTT BT NP FORDLRBOND.

5. ROOBOTOTTT  FOWT AP 50 cm WP, ¥TT 2TTPY 3.5 m eNT. BTT
wedo'n ¥ 12.50 TTTOE 30WT msf ﬁaecﬁwﬁ 2eg PO SRV da;swgbi
FOTILROWD.

6. 3eOBTTT AIORT'T ToIF Wed; DALFRY) 4.4 m’ SNB. RIOBTS TWTT
&% 0.7 m STI, OTT HTTHR, TOBWERROWD.
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7. BTYTOTT LWIOD &Y AP 3.5 m SN, ©TT €9 10 m SN,
(i) ©TT 0 TIF Ded; DAeer
(i) T 33T aweessit T 40 TTTOZ WTT 8 TOIE a”me%@sof>3ab@l 3 (Plastering)
BRBEY IRLOT BT, FOWLROND.

8. QeTI, WA [IPWT 20T wéwﬁ@ofng, 28 m NZT AOOBOTTTT ¥R AT
WP, VTT AP 5 cm BN, B3 sswﬁ@omg 2, 3TD BRTBRAT DACCOFTR),
TOTLEROWD.

9. (1) AO0BOTOTTT FEARLL® FOMLAT B0E0N WY 4.2 m DI HTT 4.5 m

YB3 TS TIF WFWO T, Wed; DICCOFTR, TOWEROWD.

(i) 38 FEReT BRLIODT, [RBDTN WIAT  JETTIY 1 3, |\ IO
mgébsmﬁ WSAT Ree® @mw? 12

10. 288 131289 ey QeIT __SFBR N, AODOGWET A TORT
(frame)B),  JREDECD. ( BIF, |  YOOTWOF OB
TROFETNT. 38 ADOWOWTOTH HOWTT OB mm‘@
20 cm 02 3T 30 cm BNT. HOTTT daecmﬁ B %@mm@é@
2830, mmse» 2.5 cm émm OB, @ecézﬁe@ﬂd Cacjﬁﬁ
ﬁocsdé mafo@ EACRIAN mﬁ RT? $3 13.12

1. 2.0 Zpgod é)me@s-‘rﬁ@:)ﬁ T F LT FR0T =0RT ADOBOTOFTITT  Se&dR
TO0TRRY, TLAID 3P WOOFIT E00REII ‘@“Jcﬁroﬁmae1 TSN IJ/FRT. FPER
Bezomm @wgzﬁfaecs@rmoz acpamfoﬂ@rﬁ TS0 JeTWITW. TG SeDD GOTIT
&z 3 cm @T TS 10.5° em QoLeR. BHFFONY 35 gms-‘@ori@c;né, e
DOCOHTCTOT FWFWBRLTES DACCOF T, FOBLROWO.

134 ﬁcdaggmd 3OBN® T0eeS 9 QRLEOF

QQONTJBR T AFFAWTT ST ENGR, wO0WT 3¢S wOTI), AWFYTT  BROT
TIOFRENGR), CWABER. 39 Tog BRI, “Tege (prism)ned” OZesS. B3N T SR,0W
0edod BTWT TEITBYT TZBNYIY, Spcdeen. [835 Oe8oD TIOZBNYI, ¥CIEvle]
(pyramid)ngs OF,TIV]. S TP VPRI, Tert YVOLVTRBLTW DO JReEHEE.

WeRTeIE 1 3RES Bodd  ©0WTRETTONTOBOZ 2,000 wowdees  &gdi ABC o),
BID0ATREY, LOWEAEITI), TROOIIV  CIPJYTITTROW  LPTAN  (AB R)905 o3,
mmmm 20T Soéodbab ©OoWR. [88 13.13 (a) MRDIR]. RPRT ATBER WHONY
a’ofbod Z030DZ, éo@m&@@ DB oSO, VBTN [RRZLOW  SPRIZY, m@
m‘o 83oNA. 3N @mrbéd‘? 308033 NI smmm STONRTON YVOEID @mwm
Qexy) MOTNEFQT? [2,33 13.3 b Nz (303& Bﬁdd@ DFITT O, éz%s wﬁmsad@
B0VIROTW ée %07 00T, IWEAEYR? [ 13.3 (c) B0 (d) riab&)]
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h

A A

v y

(a) (b) © (d)

VT, VeTFITNT B0 DO FTOIWTT. (F3FTOT oD BT, 13.13 (0)TY, AROTDB/I,
Zon Now, ABoDZ, #33, BC o, &% W AC 00T JORIT HEITT O
3BT, VY B OWP) Z0NT W TYET TRDBE 3eOTTONT. JONAI TT, S5, 7T
&3 2T, WTPRIFON 4, r WL /00T DTN ZRWRTIT.

B o5y VRREW WY oINS HFE BowP I3
BBTT TORTY DOWOTR, Jececeed. 8 13.14 T,
DY BRCWIHT $T B _FeT B[ITTT  JORMIL.
2EOTT BT (a), BY FORWOD I TTT BEOTII,
KeORT TeBeY TTBROON ©OWERTH/EY, YOO
SRWDRHOY BSNEF (b) BY TEH) FF9EORY Q.

(a) (b)
3 13.14

2RO0BT Y QWFOZ, T VY VO FeT [ ITT JoRAT Wi [P, LIeS.
83 THBTRY JOB LOWS T [T TW JOB DOW VFF 0TI, Y SIVIQR.

W : (i) RO, 2080 Hed TLATHEOE, PREOOT LRFERN IPAT FOR[,
BT WOONY FeTN FZOX, FRATHZ, VAR, VY BRWT FNRFT TR FORIT
RARBO e ; SNTITT. (Jey OB/, FZOAT Teadod J0RNT W8 DFTTeNT. VT,
[ 0T BEAORZER.) A JToFOOT T GRNTOZ FoLDTT.

(i), 238, 13.15 (c)BY, A I, B 20T MVIIT IR, ey BT SRDEROT
2JOTT, YVOLRMT TN TOWNT [3)TYFO0H TOWBT), YVOLDTJRWZH DO
Q0T JRETBLTITR.
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(b)

3 13.15

(i) 88 1315 (c) I VWT STOT FPRATSI, ‘O WOWIVOT YT, Teedne
NWZF IRTHTD Ty BDOWNERN FFOAITT, TE BORI LMD WIIBETION FeY
SEPTTINIVZT. AW RFTH) FORAWubeT DTTHONTOTT.

(iv) 31 TS SPPBT QACF = X W@ GrowT Togx [

1
XS¥
BTOOT QRE TONTT DA

= QU REY SEPRAY DACFNY BT

b I % bl + % bl + .l

Mo | —

Ub, +b,+ b+ . A ]

N —

Ltz 1315 (©on wme =8 semmdeaion wg)
2

(b, +b,+ b+ ........ WY JFOCIOD GTONTR), YOOLRTIIZT).

STT WIT FFVEBOD HoA) JORNNT ToTT BTISCIPNT DB BORNT TTT
TOQ = 21, Y 7 BORIT ToTT @z%mﬂd

$T3 008, Bomas =8 shedy dyerer = L x1x 2mr =t
2

9Q. ' ©TT WTT §, W [©TT LT HFTWNS

N2 FTorReeORT  THeodBI, WIOWROR L =17 + B8NS

(&2 13.163, N0R). BY 7 BOBIT DFTONT. h
Siafeleley I=~r'+h

SN FORAT TRTIZ, [OBW, F[IT &K 1 YT [ F9FTT
FONT L3eTMITT. QWO DRCFF) 1 QUOTT.

3 13.16
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Slafslelag BoBIR Jeor ey Qaeedr = wrl + v = wr (I +7) |

NTRTTEE 4 & 3T BITTOT JoWT B DT 10 cm I TTT &, 7 em AFT ©TT
BB, e ; DREDFBI), FOWLROWO.
RTOTRT 1 [T, Wed ; DaeedF = mrl

=2><7><100m2

= 220 cm?

NOTRTTE 5 1 FORDT T 16 cm I YTT TTT EBH) 12 em. J0RIT [T, 3¢
DRCEDF Y TREVF Yy DRLEDFTJR), FOBRBONO. (1 =3.14 20T YOTO3RENR)

TOZT 1 9Q h= 16 cm B r=12cm
BTO0T, P =h+r Low
[=+16"+12* cm=20.cm
BBOOT, [T, Hed; DACEHF = Wl
= 3014 x 12 x20cm?
= 753.6 em?
BOOTTI, TRELIed ; Daeer = mrl A
(753.6.+/3.14 x 12 x 12)cm?
(753.6 £452.16) cm?
1205.76 cm?

VTRITHB 6 &@mwd 3P0 [ WTPTIN BORNNT WFTTTYW. ©TT
ONOTOT GFONG g&e@ 2.1 ¢m B 3T 03 (23T)Y) 20 cm AT, VTTY
BIRROT  lem?® DALFTY, FTROKXPN 4 HFRACTYT RNV T,
d:%émwcﬁ 3RONY VTTVTIT /DT ToNY xo&ﬁéofnabol BOTWIHROND.

BOTRT @ HFRRYT BIONY TRNW ©TT By ed ; DYEFTY TP
BOBWIMTH. YTWTY ATWTTOT ToRNY FO3,00, TOWELRONLY Tosy
BReedn BIoH Ty Bed; DRDFBI), FORHLBODBERH. B8 THONY
IR DTOIWW, ARGONT. STS Ty &8 HTTB), SFeIeR.

29! = i =21 +20° cm
= /40441 cm

=20.11 cm @ 13.17
BBOOT, IJOH [T, Wed; DAL

nrl

= 22 ¥ 2.1 x20.11em? = 132.726 cm?
;

132.73 cm? (RORTRTI)
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lem? 306 ) DACOFTY YTWIVTT FWNT [0S, =
STBO0T, I0H B[ hed ; DAeHFTBY VOWIVT FWNY ol = 132.73 x 4
= 530.92
= 53] (RORTPD)
BBO0T, DFEAYT II0NY YTWTTT HFRERTT oM 531 BN,
e.-omés 13.3

(1 1} Bedodmeycse BSoRD, 3eRTe BTY

[ Y2}

22
n= El Q0T JONR3R.)

. 2O JORIT TPWT WA 10.5cm ) ©TT &8 230 10cm @F., w83’ =3,

dmd @%ew;ﬁaﬂb FOTWIROWD.

. uom 30BN &6 RTTP 21 m P, OTT THTT TWE 24 cmBTE 30D

TR ﬁmcﬁ mm;am %o@o&@oﬂa@

. 2,0T 50%35)3 B8 e @3@{@?@ 308 cm® T3 88 80P 14 cm N3,

J0BRI
(i) =TT &% DB,
(i) Tpeer Dedy DACEHFBIY FOBLROWD.

. WOTR BORNTOTIVWELSOD 2T 10 m II ¥TWT TWTT &% 24 m N33,

(i) Bedol WO @B

(i) 1 m* TS (canvas) 226303 e3SAd X 70, ST BeToDZ), [SPEL eFoss
59,5 w0 (canvas) 230D LSONT, TOBLROWD.

. @36 8 m mso T ém 6.m Qdaw JORNTOTOTH céedodmo [RTED 23650T

3m eRes mw;@aﬁﬁ emd DT, QTR TETOR @025534 &ra@odae» )
F20T0N wcﬁrmmz@daod 20 cm éaﬁaw@ TFOT 23688 20 Nkl
(n= 314 @om SVTOIRENR)

. WO JORLTVTTT MW &3 28T W) BT WA BN 25 m WY

14 m =nd. I8 100 m? ﬁ ?210603 el =B fmeﬁ i Aosa 20D SIS
535533 5065)00@033@

%R QBAT/IT 30CLO T 5@%@6{3 BOBNTTTTY AW, WTT ToTT &%

7 em W) DT 24 cm 8TI3 6035 10 e2Re0, 3030 BeFT m%?oja
&»es@rwm F0TREWO.

. NDWSF m@w TOE ERBRCT A0 0330033 50 m%zs sosme;m% VT o3ReN

ZROB WE ammwa’m d‘”oda NPT LPNOOT wée%mj T8 JOBAT WTT méﬁ)
40 cm =B @36 1 m %153 9TT IRT mﬁ@ us?e w@o&zﬁe@ﬂd Te 1 m* R
312 daﬁmdd T DY BORNYR ey WP BRENT daswab foméo@osaa
(n= 314 DD 1.04 = 1.02 20T mwoﬁmm)
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13.5 2.0% RReST dzcd@j QLT

RRCY Q0TTEN? VW segdoé QTORNE? V) TONTT w9003 %:iwa’nq DY YT?
TP, VY AFODWIDD, NFOTT JFP WO FZOTYI R IIT 8TE. ©TT
BeIWT DY VOTVN 20T ADFF, WOTDIIOT %gpd TRTTYN. 88 aécmcsmq
SEFomd BTy JT NOTIW, FHII FeomgHom 0w FToIIeS. HN ey 2.0
00D, T TYFTOTT méxéé WOLRD W) HODT VLPNTY  SFOBWII), ETDNATIOB 183
BBID), SNRO. TN Ay BHIRT FTIOFBODZ, Fe0Ze0 23, 13.18 I, NJR).
T OIPT FIFGONT, TRCLZTH? 2.0T WBoRTEBONEY T, B, R’eeY (Sphere)
DOTH  IBOINIeS.

233 13.18

BIID, STNBWBVTOOT YLOERT RRCYTY, BB 30T DTOITT DOT A
PRGANYTO?  DORTTONORR. BTN RReTT %eogmmgd Q-SE%@OZS WO RRTH)
20T THRTL HO31T &ss@é (vm%é)omﬂd%, QBT QTP WO WR[TPITY 2,00
%dwomaaocs %dcmccseg QIR B 3&5 VoI, RAeeR Feor Iy zécs BRTI,
Reesn 3z Domh FToRoZes.

N2 @ RRFY) 2,000 B0k a’becﬁwo&oé “&Cﬁb'@;d. ‘TIRCT” Q02 52&55{{ 2,000
RReOTT dae@w TR0 Ty N LIRS,

WenTe3F ¢ QY WO enmdadeodn BLRTRROTV?  VFPHO  CIPTITIR 20T
LOTHOSRONN, BLPRRT, Ve JRRYETO? OO WODY, (TSRI,) Ierk
RBTYT DO DD 0TI, HN TP oW TLT WBOBI), InTdTRARR. ©TY
2,00, AEY BRI, BTN 23R eeed. BRTOD STTHOT Ty WBORT AILD HOTBI),
ROTREF TN WBREED. THOW LMY, YOTOIRENA, TOTF) TTWOZ ORI WV
PINEI, FOTREF N TOTROT AWED. (B 13.19 a NIDIR) TOTBY TWT0LPT 0
PO WOTNTZ, THTWB [PRO W) AFOIIN TOTH/W), WORS ﬁoeeﬁwomod 2280.

&N 9TFC ITOODLOT, ey BoRT mémm% BoWD. YWOOT AT AN
SRIR, SIFWBD. $I0ITIY, TNRBT TFONY, BORT SWF IWIT  SWIW,
TRODIVT Ty FINTI, HFOWD. WORT WILW WIT OTTI, 8 BJINYN 0T
303T &Jodm&‘ ﬁaé@. [38 13.19 (b) RNAA]
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(b)
283, 13.19
QTOOT ) @Q@% TROAITOTOONINY

R e 030 WL FOTREIF TN AT TOTBI), RRCYT g FDTONTOB
To, B3 TWeBTY BRearamoN, o8 LCNTOZ z‘ogemﬁd. QLBOOT O @qﬁ;mmgd?

QW ARWARTeIOTT, Gz r YOOV LTS e DeRE = 9 r WD BIBH
DREEIFTI JPQTTY, = 4 X (r?)

esd@@od, 20T RS aﬁaedw DR = 47 7

QQ 7 RRCYT-ELITONT.

RT3 d)eeﬁwojacg a"‘mw mm@;@ ) TOEDGEO? BTN 30O 20T WTWONTEI
dae@w =ND.

&N Y wOW  FINRFDTEONT, (INNIROT T, BT FOTT RVT
mqsécs@, TOTD  BRETOT/OS, FOOIWY) .00 FTVIOLOT FBOZ0eed. N mw§ OV
BRYST?

TN, BT AT ALIRNDON @@F?iogd. [238 13.20 m0RA]
8 TG OTFONBI, WOBOT  FVONTT?  WPNR, wHFRRed
(hemisphere) 0% BI0WZTT? [DFOTT hemi ©OTT ©TF] =T
BT dseeﬁw DRI R) &mﬁdogcﬁ? W DT, BODNGI, TRORT?
PTD | ©TFBY 0w [y Ded; [N, YIROW IO [0D
(ZR3).

VPERRTT [F, 306 ;) DACEHFY WTT RReTT e ; QReFT 233 13.20
@@rd%da:a;d. 03, 1 g
2
Sloteleln) ORFRRCYT [ edy Daene = 2m?

20, ri}ReYs PNmINDT WFFRRYE SNt
AN 20T BHPFRPCPT AT mmmﬂmol BRTDBROTN, YRNY DACRFY) 217 + W
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eﬁdcpocs, OFPTRACST Mtera'bcdw Qyeeds = 3t

OTRTTEB 7 1 &% 7 cm QT 20T ARCYT e ) DAHEBIY, FOTLBOWD.

TWOTRT ¢ &5, 7 cm AT 2O NRYTD e aeeer = dmr= 4% % x7x7cm?

=616 cm?

RIS 8 1 21 cm GRATWT O WPFNRRET (1) B[IRed; DAeeor (i) TR
e DACEOFTIY, FOWLREWO.

B/OTRT 1 21 cm GRATT 2.0T WPFRRYT =T, e ; DYeeoF

= 2P =2 x 22 x 21 x 21 cm? 22772jom?
7

(i) SEFReeYs meorsed ucm = 3tPE 3 x 22 x 21% 214 = 4158 o

7
UOTOTTE 9 1 TRFY 7 m YWD L.0W @3@%7%{5 RReFTY 2O FFFAS 55 AT
33, TA JIIEINGD, JWR B0OWTOS. BBT T, AWITIN FWOMN  BRTDT
PNT DREEVF IR, FOTELICAD.

TOTRT : R F =7 m. STOOT, $xF) 3.5 M. 5F ITTAR BwoOmoN BRI
5@@;@ YT’ et DALF T, BITINIT,
wth, dni=d x 22/x35x3.5m* = 154 m’
7
NTRTTFE 10: 20T TWRT WTFFRRLTOTORYIB MOV ey Tp3esond (838, 13.21

MJR). OB TBB TORAR 17.6 mBTE 100 m* & I 5 TOZ |WY, wey TP
BReO: [P, FOREHRBND.

TOTRT 1 HTLT DOBNTOET e 1t T[T, ey TLL3eTNTIYTOOT, T LY TLICTOT
DALEDF VI, VDTN BYONLD WTFRACYT [T, e ; DLEFTJI, FOWLRONLICTINT.
330 rb:oeé&d D0R. = 17.6 m©0ox3d, 17.6 m = 2nr

7
2x22

7

BTO0TW, MOIVET &%, =r=17.6 x m=28m

BT B, e ; DAeeor = 2mr?

=2x 22 x28%x28m?
7

o
373, 100 cm? 2069 TEED 3Nnenss W23 = 35
£ 5] [5]

1 m? 2268 m;;» 3NN dzgs = ¥ 500 83 13.21

3500 x 49.28
324,640

BT 00T, THTNEIT FOTROETON 2060 TV NI 3923
[#) O] ) % 2]
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@a;%s 13.4

ni OSRRTe 23@3033&’)30l 3BT g n= % QRO JONE3A.

L 33 39NT GMisvy Reedd s3ed @DACF DR, FOTLROND.

(i) 10.5 cm (i) 5.6 cm (iii) 14 cm
2. & SN mﬁ@% [a¥OEEIw ﬁaeeﬂw DALEDF VI, FOWILRBOWO.
(i) 14 cm (ii) 21 cm (iii) 3.5 m

3. 2,000 VPFRRETT B 10 cm YT, WTT Tear e ; DACEIFTI), FOTWELRORO.
(m= 3.14 goTodReNR)
4. 20T RAHTOT WORTTR TRVODT, DDOWmR ©TT &xey 7, ¢m Oow 14

cm R Beprd3s. B3 A0 TISHBY WORTT e QICERY  WRTOITIZ,
FOTWIERCWO.

5. %TIPONOT BRRT O WHFARTTIOT TOIOD ¢ @A) 10.5 cm N3
TZOD LYINBY  TURWODR, IR FE 100, cm? A I 16 ToZ Inens
BT, TOWLROWD.

6. 2.0 Reeds Bed; DACRER) 154 om’ STS HTT, $B B, FOBWLROWD.

7. WOBT WA TORBRTN 300D VAT TOYSE OB, WYY ed
ésgews-‘ﬁ@é OITIVD, FOWELBOWD.

8. RECFROT WPRB 2.0 WTFFRACFITVTTIDRN, cZ0H TTH) 0.25 cm SN, &
TIOD LYSRPYS cm. OTT TRT BT, 306 ; DACEOFTTZY, FOWLREWO.

9. r $BOTT 2.0 ReedHIY wowd Jed FITT AIOTT', cc———=>
TOO3RA SRO2ER0RT. [233,/13.22 RIJR]
(i) Reedn Hed; Dageor,

(i) AOORT'T 33, oed ;“DAeeoF,
(i) (i) & (i) 0 20T DACFNY WFVTOZ FOWLBOWD.
13.6 20T, BOHITIT FIF®

Jexy BN QOFF T ENY (JRNAY) FITONII, FOLROL AT, LOOT ITNECDY
3980 TRVWND WBFIVI), STIEAWTH 0TI, BOXERY, BFNIBROT B3
DTS eﬂ%iéoinmel % JWIT PIFO 0T %zﬁofmged.

NS00 TR FITBOSPNFT, W STRAE ©BTIT @%ﬂéoiamol BRBERMOST
DB, AT, FRIT FIPY D0T FTORGRHTT. VZREW 0edoNY B[R LRTINTT,
©TT0 LYRRR) 0oD3PNTTT =B VTR, MYNOT PP FOTRHIZ SFTTBI,
BRNERFNTOTRT  TRVOOT  WOLNTOSTT, ©TT  LEEPNTY BOWWTTT,  TRDT
FIPOBW, © TOMTIE TDFE 20 FTENTT. FOFTIN TIWNIT FIPOPY), O
BT VTTIT B I WTT LERNBY FeDOBWTOTOT BRNT AVTFF WONTIOIT
&emoN, TR 0e30NY VT, BIOIWT DITPIF “PI[RF” SN,

~

233 13.22
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BHOOT WP BONIFIT wsaedomda‘g BOSTORTON, o) SONITTFI)
$RVTITY STNIT BORWRT WIS Q0T TONBRWER.

BROTNTTID, DACDF BFID FIPOF) 20T §e§d TOTREIT WEZ0PNT. SN
QTN TePeIeFOTT, Tow) MWACTITOTT iegcs QALEF VPO SONITT0F 30D g@d
TITO UPH0 1ROTTT BB FIFPO BNOTITYNED), FORLROINZEI.

Y JIT DACOF FOWLBOWO, BONTTS WP RRYT FIFO FOWRLRAND
ROTON VT FeBO VPYNY AeBRTBRATI, BT, ANWATTR, FTYIOH FowoN & Ved

TeedZess.
l 1h
-

—

233 13.23

B8 13.23 NIR. TG SONTH ADAERFY A SNBY, SNSRI, 2.0TT e
%OTTOZ DT /1 [T EReBIT 2B, BONTFIT FIFOF) V 00T, dey V, A 03
h 1Y IRIT FOWOTRE) NDVTWIVT 0T TePLITOTIC?

BE SONT STOAT FDIOT FEZT DACDF X 2IT
= GONIFILOT UVWITI, SH|OAT BOXIED
BTOOT, IFPN AX h=V
©0TT, | Cen3 PIE TITO = TET I X AT = NG X WRY X ST
Slabvo! IXbxh,
QQ 1 b h NEd BTN BODITTIT NG, WNO D) HTTRY, AW,

N2 : TP VBVFITYT FEBT FORR, WOTT BRFTITY FIY BFWAT WIZONI,
OPOIN0TON, TF WITY JPTHoN  FeOT  DIFT PWIVRY, FINTY, DEFRZeI.
BB OOT, FIPOBW), BFZ [TPWH DTBRIP FIBIDINS.

Siafelclal TIT TIPO = ©OWH X WO X WO = a®

P >
2 ‘a’ O FIT WO, [88 13.24 NRDIA]
$TOOT, oW FIT LOWI WP 12 cm 1T,
TIT TIFOP = 12x 12 x 12 cm?

= 1728 cm’

3 RRIRIM, Py LODI INIOHY VBT, /

qoxdRY S W 0 NERTOBALOD RRINT, “
mwoﬁmﬁma@dm% QDTWORPCED.

233 13.24
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eI Ts 11 0F 10 m QW\ 20T riraccéofpa‘mﬁl daémscseg ﬁ%ﬁeﬁﬂd. RReod
DT 4 m ) ©TT BT 24 cm SNT. 3 riraecéo:b&aﬁl 24 c¢cm x 12 ¢cm x 8 cm ©@$30D
mgjﬁﬁ@od 5@5}23@@?\%6, DT, “a%ﬁﬁ% 23e3oNR9

TOTRT @ RO S[OMTW  OTTITIY, VAN BOWTW.  HN Ty SN
T0g BoDYTT RPeEOD TIPOBZ), BOWGRODNLICTNT.

2@, wvg = 10 m= 1000 cm

TT = 24 cm

23 =4 m =400 cm
BTO0T, RACEOD FIFPO = NT X YR X DT

= 1000 x24-x:400 cm’

B3, TS QRO 20T SOIT, T3 803N
Clnie] emcg = 24 cm, ®¥A® = 12 cm 53390 @éd = 8 ¢m
BTOOT, BE ALRON FIFO = T * YNO X IFT

24 x 12 x 8 em?

RREBOD FIFO
TEAEROB FIFO

e:sz%@ozﬁ, VGRIANE a&gﬁﬁ@ xoaﬁs =

1000 x 24 x 400
24 %128

4166.6

BT OOT, RReER_3esn %qégﬁmi ‘Jo;ﬁ23 = 4167

LUTRETE 12 @ THFROTYNE sudndeodrt (building blocks) S@ETET 2.0 &OM.
8 13.25 3Q SRc0RT ST SODT), FHTY. TS TIT RTVIT WT) 3 cm BGT. =MD
BT ©7 30D, FIPODI, FOWLROWD.

TOTRT | T8 PRT PIPO = VT X LVI X 20T

=3x3x3cm’

= 27 cm?

15

B SONYTVET Wi FINY 50&35
BHO0TW, ©FIOD FIPO = 27 x 15cm’
=405 cm®

233 13.25
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@més 135

l. 2.0 %%ﬁ@éﬁoﬁa ©9$3030 4 cm X 2.5 ¢cm X 1.5 cm Q8. @o3® 12 ﬁ@gﬁﬁ@dm
20T m%md TIPOTZ), FORLROWO.

2. BO0NT FI0TOT OTW VO éiméom 6m T, Sm ene ) 4.5m BSST.
©T8Y AT DewT” T LREINTI? (1 m* = 1000 /)

3. S0P FIFTOT O TFOIW 10 m T @I, 8 m LRV, T3P 380
TIWeT’ gmm% 00 DI @éédzﬁe%o?

4. 8m 07, 6m Lo DI 3 m STIVT SONIFTTTEB0D 20T mo@o&m&
oroden B8 m® 30 o3 3N ﬁz;d PI?

5. SONT TFIVTTT 20T A0S 300N mmsér:@ 50,000 DewdT” ST, VTS LT
BB ©¥Y TN 10m DT 2.5 m ST3 ©TT WROTIYy, FORLRND.

6. 2.0 MT wIFOBIN 4000 k. TEScIeONRL wowd, OFTF 150 e
Qe de. BYONY  BTOH é@@gow ©F3030 20m x 15 m x 66m VP, TOMTI
é@&io&@&d DT> DT, ©5§ ARTMIT?

7. 2,080 RACCRMNT @¢¥E80d) 40 m X 25 m x 15 m 3. 238 1.5mx 1.25m x 0.5 m
9$30NT ﬂ@% @6"’&3‘ NTT &SD@DTWK’DQ B RERDWTIDI:

8. TN WG 12 cm ATV wsﬁg@odo‘% AWMOZBI, TRODWT 0D FTINYON
BZORT. By TR\ TRT RTVIT NWHIENI OR[N IWII eﬁae@w QAEFNY
ODVTITR, FOM0RCN0.

9. ©¢ 3 MDY 40 m HRONTYT 20T, THOID BT NOWR 2 $SRENCIT” PenHoT
TOOINTT. 2.0 VNTHBY,/FRVTE, TONT ACOT T3 DT)?
13.7 200 R FRIFO

BONTFIFEONT), WO VIEOD BONINPOT ANFAT Torode, T ST B FTT
RAOOTT' T, WOTIe  B9PIeD BINOOT  AWFRBVIDD. SONTFIF SR YTOIRENAT
BFET, WFH W AVOBO'T FIFPOBIZY, FOBIRRBODLTIW.

TIPO) = TOTB| QAL X DFT

X ;@mmﬁa T DREEE xagd

= nrth

SiolelelaX 200BT°S TIPO = wh

QQ r T d%, B 7 AIOTBTS HFTNT.

POTRRTE 13 : HBOD FowNRW ADOBFTS SFCTY Ak, [288 13.26 RDI] Bé Fowne
B,TOFO0T BT S 20 cm DI ST 10 m FT, VOTT 14 TOLNYR), FLILD 36T
FOOBEEF WTLOT TR DTY?

TOTRT : TWOCET NJPOTI), WFR FTWXT FOWNW FOWTIT ROTREF WWTWI[I,
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BFWRIRRRYTBOOT VY Ty ADOTTT FIPOBI), FORLABONLIETNT.
2,000 AIOTBT'I BT &, = 20 cm
2O0BOTOTIT FoWT »TT = 10 m = 1000 cm

s30T, B AOOBT'I FIPL = 'k
O ST |
~ 8800000 s
7
33 13.26
= 88 [ 1000000 cm* = 1m?] "2
7
STO0T, 14 3oWNY FIFPY = TS IO FIFO x 14
= ﬁ X 14 1’1‘13
7
=417.6 m*

SBOOT, 14 FownRR 17.6/m° IT, FVOLeET W3ro’ BeFMTT.
POTRTTE 14 : TOPRT RFTY 2.0) 3000 WONBODH 15 cm T gass BRODIV
2O0BOTVTTT BRBOW | TECNY 32" cm 2ZTE $3¢ BeII-ORBW, ONERORTYS.
QBZ), 3 em g, BOIW, Ay AO0FOTTOT SRewBY 8 |om DFTE oW TE Sweesd
T 3 002 [PToerhds. BOWRNFHIN TS SX BP0 S0TT LORRODIAIR BRTOINT
TR @a"%?
BOTRT : TIODYWLT TS TAT TFIFO
= A0O0BROTTITT TZN| FoRP
n R’H
(2@ R =T H nemd, 3o 3w, I 9T 0w
BTN éﬁm%@o@d)
=71 x15%x15%32 cm?
wle OegosPN, BE SRWTY LBOIWT THI TR
TITO = wh 83 13.27
(AQ 7D ATSI TS SReedT 4oy B DT DO
30N IRWBER0RT)

= ©x3x3x8cm’

TREOD FIPO
TSR TIPO
TtX15x15%x32

TX3x3%x8
100
3 3x 100

3300

83 00T, =IOT &9{5@&3 03T SReuns 50935

eﬁdcpocj, HONBONTAIN LTS T
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eaa;aﬁx 13.6

22
[1 & cimsde ddonm, 3rT3 28Y T=— 20w Tond.]

L. 2.0m 2J0BOTPTTT TTOR TTT BTOHOID 132cm I ©TT TT 25cm.
QWIY HLBOINT ACOIT TFWEOTD, VewTNEY FOBLBOWD. (1000 cm® = 1/)

2. AO0BOTVFTT FIROD FRY[OD ¥mIY 24 cm WL, ¥TT BRTRVAD)
28 cm. 3RYBOD 0T 35 cmsN, 1 em’ LIR30 0.6 g T TFTS0HI), BROOTT,
3RF0D BBO0S0NT, FOEEHLBONO.

3. 30T TWACONY) B3 FYNTOZ HTW 0e80 Fpe3randd WBeBoINIT.

() g 5 cm, ©N© 4 cm DB, HFT 15 cm. YT SODTVTITE | TVWBI,
BRODWLT SRTBT BUTY,

(ii) ¥TT B TWFTT WTIT méx 7 MW, AT 10 cm DT & TVFTT TT
TROOI TRAT AVOBTT BTITY, 0IPIHTH %a;ss TOWPF B, TROOT
B @aﬁa ézsgﬁcbgd?

4. 20T AOOT/T'D [T, ey DACFY 94.2 cm’ I ©JT 2TTeY 5 cm V.
(i) =TT &%
(i) ©TT FIFOTWW, FOWLREWO. (n=_3.14 PTJodeeN)

5. 10 m s¥0BB 2,08 AAOBOTOTVTT, WWEOP W e 1 26y TP ST DWF
32200. ©T.2059 BT [T B | BTGk T 20 STI

(i) sZoD o¢ e DaecaE
(il) PTT ST/,
(iii) TPZOH TIWFE FOWLROWO.
6. 1 m T ANFBVYD AOOBOTOTTT TPIOD MWBFFR) 15.4 Jewss® ©NT.

83 AOORTRY, BOSWORLL 23eTT SReBT ToPoD TTPOBI), BTT e IY
BOTIEEROWO.

7. 20T FYT (AT Q) AOOBOTITTT  FRODTY, TRODTR, ©TT T
WPIRNTY AIOBOTFTT FI @%@3"” TRONT. KBTI FZON WRY) 7 mm BB
MR D0F | mm SNT. 2eIT FPOD T3P 14 cm STT R DI MOPEF R
TIFPOBTZ, OB LBOWO.

8. $AZOH g TReNT BEOTFP 7 cmRF BRODWT WLITY RRTZY, Jew@TVT.

33 TIONY ARTI), 4 cm DITF OV RTS BEOTFP BIZOD 250 Jeennient
Bo3POALCTT BRTZ), SIR.



102 neds

13.8 wom» ﬁcd%gmd JOBNR FTIF®

g 13.2889, IeTI BT AO0BT® W FeTR FINT
BoRNP) woTe TPTHB S, W 2.0WE  DYTT/I,
BRODIJT, Aeey NIRRT 2

2IEDTEIT ¢ 2L0TC TOTT %m B 2,0T3¢ @3655&
BROOT BRvE AOOBET ma @3@%5 som:n <>
RIDTBED OJOSD&%N [38 13.28 HZDQN] 503(5 5(’5 233 13.28
Sfchel domas HaToD DTNHIT 20T, -
SYONLY ATTORT O TOSRENT, BWIVTWHLED.

r

(a) (b)
3 13.29

VT, 0P b TToRAREcD.

BORNTY ©WWT DOOPTIR 4TI, B0W, VT, AIOBTIY Tosd. W
ROORTIY FeBO FO LMD, W0, B0WYTI), Jey FOWWBRNECO. [88 13.29 (a)
neo.]

DT TR BOBDT BDONTTN DTITY, B0 B BT, AIOBT'IY TodTONLR
AT AOOBT TREF /N |BOOLDIVRTI, See@ded. [68 13.29 (b)]

JORB/I, WTYAOT TRTIZOD 200 oY ADOBFTRY Tod 9 [RARWN,
2RO0RT" FOTREF TN BHONTJTT BORTRTR, Toeaddess [238 13.29 ()]

JBOOT, (R OIPPTE WPVRIIPTOE BoRIT TIFOT FRTTR), AD0BTS
FIPOE FNTNDIT Q0T e[ AT, Y BoRAT BB AOOBTE TTT &,
) ' WTT, 2,0 SNTWeR. VWO VFPFR) B0NAT FIFOR) AOOBT'T FIFPOT FRTIe
G OTNGTRNONTOZT.

53003, 0% FITO = % 7 rh

QY r TITT &gy WD h BORDI DTN,
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LUTRETEE 15 1 20T TORNT BT DB 4T HBTF) FedameN 21 cm D 28 cm SNT.
ORI FIPOBIZ), FOWELRBOWO.

TOZRT ¢ =1+ h Qo
r = /lz_hz
\28* =21 cm= 7«/7 cm

BTOOT, OIS FIFO =

LTRTTEE 16 @ BT TET 551 M’ QALRET TEIOT W OB, OBHL BTJ), 7 m
TRTT SBATT  FONLTVFTITT 0T\ BRREED | YOTOSRENAITYS.” WowT), BRSCDED
VRT O W) FFORPYBOOT FHE BONTIB QL3N BRFB|PTN [im’ SNT T, 80w
TIPOTI, FOWLRCND.
WOTRT : WIVAD VAT = 551 m’ D) [HPFDT FTYIVA LD DReeorsy 1 m’
BTOOT, €0’ [PTLY WTCIRENAT FI9F = (551 — 1) | m’
= 550 m?
BN Lfoudm e y QFeror = 550 m’ VY T LowT TTT &y = Tm
gowr FemOnTY/ Hedd; DACHFTRI), BRODT DO TDIR. (0T SOTIZY,
FTAN0T BROFROY.)
BBO0T, BHowS [T, Wedd ; DAeF = 550 m?
003 . rl=550

22 7 x =550
7

l=@m=25m
22

=N P=r+ 0
B3000T, h= 12 _ ;2

= 252 =7 m =+625—49m =576 m
= 24 m

$T00T, TOPIHRIT Hows FITO = L nrk
3

lx%x7 x 7 x 24 m3

3
1232 m?
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1

7.

13.9

@z;aéz 13.7

[ osmaycic B, 8BS TGQ n= = w0t Jorn]

83 BINT JeTH T JONNT FIPOTY, TOBE0ROWO.

(1) &% 6cm, 23 7 cm (i) & 3.5cm DT 12 cm
83 $INT BORLTVTTT TOFOH TWIFF VW), Vee3TRTY FOBWHBONO.
(i) &%, 7 cm, &3 23T 25 cm (ii) 8T 12 cm &3 23T 13 cm

20T JORLT RFT 15 cm 9B, ¥TT FIPoFP 1570 cm’ T3, ©TT FTB
SBII, FOW&LBOWO. (1=3.14 T3 REN)

2T 9 YTV ITHITOT JORIT FowORY 481 cm’ AFT, OTT-TRT TATZY,
FOTWIROWD.

JORNNTOTTT WO TROBT daeer%ﬂd méx 35m, &9 12 m 8. 93T
mm;ssmm% 38ReIRBTRY TORELEROWD.

2.0 e FFTOT _JOWIT FIFOP) 9856 cm’ Y. WTT TTT @IP) 28 cm
Sintel

(i) BoBRLT 2T
(i) 30BNF &T ST
(i) BoRRNI ST Foed ; DEOFTRY TOWIELROND.

vowdees &gz ABC ohQS5enansd 5em, 12 cm B3 13 cm Al @@=y, 12 cm
RIS STTBY ETLNATIN LVOLRTHT FIT TIPOTW, BOWRROND.

B0edI TP, 7 QT S0 ABC oD, 5 cm ZT RTINS SoTBY STONATIN
YOO FIT FIPOWHR, FOWLROWO. T3, 7 I TF, 8 VYT ATRR FING
TIPONY ONTOF. FOTILROWD.

RREQOD THCR JORLTIFTTRYT. ©BT @I 10.5 m I, 2T 3 m AGT
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Ifcielaon) méoj:?o@l 2O3R0F %e@é@aﬂ@g. =t &@e%ﬁdm& WS STNIOD es2),

ésms@rossmcl oﬁsad@aﬁw%mﬂ SORTION TIW M0 AB 0T, TROOTO ébma@rojo
xoz;w@eoméoja&cl TOTIEEROWO.

15.3 o003

=t @méosad@, ey IYNI e:aoéri%?aﬁag1 e:azséofos JPRTLECO.
1. Todeena 30y FOBRY FoNBH) @, BESRNT FLSIRADSS.
2. 'E' oD modeend 5ogmeodd P(E)

FUS E mogome 0333‘{1@; ﬁog%
NN odssaﬁe; *:)0935

P(E) =
3. 2,00 Phigod For@ERonIoR 0:pH 1 3 F@®HS AHZT (0 By 1 B, #ed).

TORTIOR
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| OROWOP — 2|
neddeodd mwacsmg T

I A A

A21 2008

TPNTTCD TOZROTLR T, WBIF BAGH FOWORAT FFNATEY, ey WRROTY
(FOTOAZTY) WODHED. YTIVIOHN ATHOBNET, @cﬂis; FOWORAT RRITI), WA
FOWLROTON0. B ARTH), WA, @cﬁa; FOWORAT TNRTY WOSNYIT ©ILD, TR,
WRTT ARNY BOPOTTTY, $9RTW. 3% BT Neddeod IPIOCFTo, 2,00 WITTE.

nedSe0dd B[PTWO D0WY, Iz ReBITYI O FIFWEIVIY, DVOWT NESTT  FOLOP
ASo33.

JZReBITYT ©Fes AWANRCR TOTIT TRLAL NEFIC0D BIRTORD WFICTRMHITT.
® YUTNT YWD BWIRYT.
* TNBRT WY WIT BOZHWSODI, IR
* PIBINYOTRMT WOFT, BPOTT 0RO BRWYN.
* TT INONYY TS WTOD WODLTI, TR TIPRIYD.

33 @méo:bzscg ned3eeod BRTORTY, TR @g’;ofbofm‘i:;o1 AR WO ZesSs.
@zﬁéole "Re3SC03  RWVTOCTTLD" DOTD ITDT.

MedSeo, WRTWOETTHTY 0o Fzw BeBTT TLIOD BN, 0DV, BORTROM
©TY, ATPIWS MedSecH FWA' wSCIWIEN. B ReBSCH TPTOCHYT ATOACB,
TOTOR HTT m@owm& 5@“ 2T smﬁéoja DROTINYY DFeamhZess. ¥T0STTY
83 BOTWOF) Iy BeBTT FUIN SPOR AFTYR SRIZ OPT 0T, BROWIT
DO, TEDIRIED. TN Nedeod [PWOEFTLDY T5 TOINTRY, LIRRORIIT.

%e3Tud (Formulation)

203 (Solution)

p:

DZewes (interpretation)
BPI,es0c0 (validation)
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QPR A 2.2 BY Iy ToNF FDANT, WRTL WEIBROT TODNF QBT
TOSeOMPYTURODR  TRTORARED. P TRFNT FOITY  WRAT  TYT m'mm’sﬁ
TRCNWOBTH IO 553%71%1:;34 BN 23WFAPC. 9T0ST xa‘niéojoa’no1 DRI WSIBROT
TOBNYY FOTI, N80 BITOCTTRTOR WIRZEB0LOTI, Jpecdpeeo.

o A2.3 39 30 BTY BPTONTI), TAIXAT.

R A2.4 IO [TOCFTED TJOROD T WIHBI),, VTS wvTodeent WY
QIWENTI), TRoLARED.

A22 IENE DITRTSRES

3 PATY HONI ITNENYY ey NVRIWOIT 30T AIANTT, TRoLARCER.
TWT0RE, JeT UDTDIT WANT TN, JONRSADee.

TR 11 3T, OIQ 432 km TROJZ), ToIWESRD 48 DeesT” TR, | BEDWONT.
SO BLNTBeTT AR 2QoT 180 km WOSTBIT & BRTBJI, FOSRBRLY, IIR T
BERTT ¥BIFE AT.

TWOTT @ 85 AIAY, TOTOTF) OIPH, TOSNRER) 2.9R0BT 20NTJ, | Sncdoces

T3 1 : AT B

B, BRT TOIPESHED (T, [edeed edd 0w W IPOT WOTT ToIen
BRTE OR0MOEoON BERCT'S TR JeTHON WTLRMTH.

432 km FTO30eIRR e5om Bedpee” = 48 DT’

180 km Bo3medzen wesom Bedpee” =9

nedeon TS ¢

T TOIRWRT/TZIRT = x

SN OBIBIG DERS = y

y 88 oNTITY x 50001 W,

©HOOT y = kr AQ 'k 2OV Z0O03. T 432km &), 48 JewT” Jelpeeraod
TIPSR TOTR.

TomoN y =48, x =432,

y[48 1

K=%t=—=—
oetom BT o

1
Y=hx STOOT Y= < X v (1)

6 X
BRCFTR T BRF - (1) @ ©RJT T J¥pe W, FROWEIT THTT
ROW oIy QTOITI.
X0 2 : JWOTRT :
180 km TOSeIRLD e3emonm HEARLS Y, Ty STYT WIRWLICTONT.
©ond x = 180 SRR y QIPIOIF Q0w SRR, x = 180 20 BRE (1) TY

S3T3eORRCD 31 yzéx,yzéxlgo :%:20

y=20.
®oZ 3 : FewRB y = 20, SNVPTOOT Tozy) 180 km  ToswedRey 20 Deett
Bedpeerelem.
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-0

LEROTD  TFOMDR, cdeeedy, Ve BRI, Jewy TOIWEIRT  FOTOLFBA,
@%om:m&ade? 9T mz;émmﬁe QTVTTR]  BOTHE  &ENT, e  TOIWEIET
432km OF TR TReBNT B wv9E 180 km TH FeBey, TReBmoNT. BRTONOD
BOSTY LH-TOBRY LWWOOT T, TR DWFTHTE. W BOTY ATDILD,
TReITY B IRD TFIRRTY  WIECIRMST. H0BR BJIONNGYS  To3wes
wa;’%\%m 2.0T3¢ 0eEONTNTT ART eﬁ%oromm:id. AYWTT @%@mm@ag. 90
Todeed TOZS0NY WTCRTE ATRTOOT TOIREOT TORST ©ZreowoN TR
IO 6T FRRDODL BRWTVW. TP TWERES'S DDF, TWEIT BRTE ST
OTITINTT DOT TN TX' Tonw TOIW’ OTBR IHZ D8 0e30NYIET
DOW YWIBCNOT TRTOPATI .
QVTRITIE 2 : DOET® DOLNBITY  wOXFT 8% ﬁd%ﬂw% Tong % 15,000/ mﬁmcl
PR3 maw%d. T3 T HOJBOINNEWOT T 19.000/— B30 u@é 27030
ODOTWR,  DOCOFICFONTT. W LICIWT  ONOTWR, FRWNPVTY WIFRHOTONRLD
T 15,000/- 5301 @"’mw TOOTIONR w@mddg ZNRRE R0BTL3em9
TORT :

To2 1 : RRT TS

8 ﬁaﬁesd@, IR RN, AlElee r{raéd. T 15.000/-3 /2031 0y Beo Fedy

2088 2.7t0d0ET CNOZTRY BRYICTND. T HTW), FTOAFT | ¥BT wHed STWeTL WO
S5500 SPELCTINT.

ned3eon DFTR Prr
FOPWROR BRZ = 1= 159 » BQ P = ©IW, n= ¥TQ, r= WD TT
[=3n338 &g

3 FDAOHY P=Te. 15,000/

&)éé 2,030 ODOZH/R, OLLILD TOETAIR LBeTNS I = T 19,000/-
TonoN NYRBeTT WE = ¥(19,000-15,000) = % 4,000/-

zs1 ¥ 15,000/— w:nol 30X AWLCTOT WRY = N RN 00T

% 15,000/— z% JIXFT WP TO 8%308 MY g = I

1500xnx8
8 = ——=1200n
100
wgoow I'= 1200~ (D

() '@red X 15,000/~ =B 8% 3 WRWITY ATTWE Tone WIHOD oW OB/,
3OS
SR T 4000/- Sezonds. Slofelelw
4000 = 1200 n )
n = 4000/1200 = 03251
12 712 73
-, BBt SREsms vw0 = 3 Y Srene
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303 3 : aéc B n= 3— DRET 0PTI 2.0 N ©WOTT 4 SONeD. tﬁtsaocs 3

JRE 4 07T e WRET” W LIo3NT/ CNOZT/R), DVEDFTLTI.
9Q HTB FONSNTR), (AWOBINET) LWHLATRYINT. ©F0TT
(1) 88 2THONY WROD TTH) WTRNY
(2) w8 o ahodm Bahy FEgYmNy, aPggY 1= 1o AS OYehTRHTOY

WTRTTE 3 ¢ JOON TOROD e QT VW MR BOTFE ORI
BT URRET (BT Bed) VAT, B 20w Se3T NROROT IO TOOIDLIOD
RWD. DFIYIHT! LWTW), AT 6 TOWONTY, IRIRNIT TINRAE B80T
MOFROOT F¥ITT MR FeTLD 2T ML SRTIRHTT. SHOH 10T TOLRIRIOH &
(speed) & 2km/h 25T %smmm 20039 VeetpT RS mmmq 83%?&2336 OR.

TOTRT:
To2 1. TAITHER : IR TOOD,, ToooRIoD  Hen SNeH) TWOCERTT  23o0eF

NTTR s@eéﬁ@éaﬁa& BT IRPIROT | FoO RRIT. ToF) ?gpcs OTY Bt BenmI,
BOBLRODLCTONT.

neddeod ONTW 1 XBReFs BeR x, - SHDILOT O DB y - BOATTRT
00T,
BRT = FEA X TO .\ DOT 9D L0.
Snoy=tx /. (1

B RTE LRIVNG TROT ©03T d SNTY), e0T ToHT é)dadmﬁ B0t 3DRToNn
BRCEFT é% IR = BReusT Fen — IO =en sa%ocﬁd Zifa@@? TN TOONNBEOD
QTRTIN z%@;jo%d.

Slotelelw T ECTT WO TBRETVWRA L3REFT Ben

"U
=

= (x—2)km/h
WS SeTT L WOR. BLVTED BRTNEROT T = 6 NOLd
300w (1) 003 d=6(x—2) Q0T W303RED  .oee.. 2)

BReeF 3$8e0m sWOR BORTR WBReESS deﬁag 0O Benzy ReTITODY[?
BTOOT 8 BOTPFTY BReeds Fen = (x +2) km/h
B0¢P8TT| NROROT IYIETT WO BT BRTTY ITINY.
33N SRVEROT O = 5 NOL.
g3goes, d=5x+2) 3)
(2) BB, (3) D, WIREROBS S5x+2)=6(x-2) (4)
032 : xamsm& BOTRILRAZVRHTH
Sx+2)=6(x—-2)
S S5x+10=6x—12
6x—5x=10+12 . x=22.
o 30T den = 22 km/h
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®033 : DFeRB
x =22 s3NT)TO0T %éd 2e0RY BreetFs Wen (kX)) 22 km/h

B0eIT NWTITBTRONY, TOOD TJFoRET RN DY IENYY woTe FTONVROY
QOTH IR RRST. Breer® IHOD TBHOT BAX ILOR :m,ﬁé%& QTIT. XeTeieTn x@@
(8¢0) BET 20TRN WOTOD dmsm‘% BNAJROW  NT xmw%& BODIT.

BBO0T WReFS Bensy TW Tone W, RN ARNYY Y [TTVIIWLITT. TRNRY
(260) RBWeTBY BpetT IO ATDOD [PF BUPTOOT IOOD TwIT Bensy AL
BIOD [T, TOTR LT, STOOW T 83 AIODNTY IDOD Bens BT9[B[IY,
Iy, WRTWITIID. wge 068 KBRS WenTUYN BIVATP INEQIOTV. BRI
©OTH[OTT THOD ACOT B, WRFT YT NG IWAT FREF (TTweeq friction)
QI VW Y BFIWEOTONTY, BT TOFOIY BIFO0T TR DOW TOPIIRIess.

Sloteleln)

1. 300D AOT ToDT e Tone BREET, BNy 2Ty ADTY %dmﬁdbgd.

2. dedd,  BectF  Tene  MOIED | 3BROT BT TAFRED  (TEBRTR)
SMEQIIOTNTOR. Ty VWATIIRF O (assume) TIBH IS,

33 QT NNTIVF ORMER, ST TP BReeFs dmwmq c3§ BIPRTI 3.

HITR TIRAT _TIRTIDANI, WRWIY 3|, TOBNWD  ©IBRECIDNTOZ TR,
NI e PYNTOTT.

1. 2e3 cs. (Formulation)

o) ;3:33:35033530l DZeR ;3:33;35033530l WRTY THOTION Tiowm WeTOT WOSNTY,
RIS, 9P m:iowzfgp 03N (Relevant).

IR, BRTOFOD FRADY I RHOUT, ©03NFOTT BIAT BRT ) LFITNT
Tedpeer. SROD 33, TAOR 088, RPOT IRWEY Fert BNOT]T Ay WL WOINTIY,
‘TN TONATI €. TINQTONTFT ATOHONTY, WREZT 0L LTI, Ty INey,
BRAT WOTNYZY, @sow% DOBA ebmged. 9T03T o) xmﬂsojam& 2O WD
T, BRZNG TRITY, MEdSeTORZ eI,

2. WORT : BES | 8P Ned8es0AT ‘sma’gojo RRZNYR, BRZRT QTOINGR, WIR
TOBORZe:S.

3. Q3w To8 2 0Y TAET TOTTH) BT xm:ﬂéofo sowwrg IR BPOOF
oSromng Q0T ?mecsa:ied

8 3O AT, VrRITN IOFY ADANI), RT. DR BOINTY, VZEWY B3
ADARED, BOBORWYHOOT B HRODT) IR ST DL WITOCIPNT 0T e
8PODWTT.
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@2;@53 A2.1

83 39N AWANYY Ang, T3, JOTT, VFeRB TOINYYTOI “Nmow%, @xowz:é
©WOINH CIPPF) IRNDTH, IFeN EA.

L 2.0 0B 307 FOTITR oW FOTRWT ©RIFTE VT H00TI. WTF
ROWORAT BOBRLT ), RRART TEODWTVT WG DOCOTWTWD. B SoNY
woln 32,000/- BOTREIT'S 23e3 % 25,000 /- BOTREIT QesFor =N @ﬁ%’émﬁcfgﬁ
VRROW TS RN SHPYTEOS FOTRLT DOCOAFTIE VRIS,

FOTRHWT'S ©UWITE O SONON  [TPF H0W vWhAReR. O RARA
TEOINPTe  WNTOMTT. TIF DT, WJHOD  WFBOIN BOTRET  DOERODIY
ERRRN0Z BTN DOTD eﬁﬁz&md =OR.

2. 20T WD A D02 %@@ocﬁ 40 km/hSBert (=:3) QOT T3S B 20w zg;;wsa&
BT, W 0ed B oWom A Riugeom® T 30 km/h. SRBGuBO3mesET.
A 2 B n¢ @080 100 km £06TY. Tomss DT, FWOIT, TOIT 83 TWIND
LOTRROTN BOHETH? e%eﬁzsw NODIZ]

3. R00NOT  WoBAN 3,84,000 km/ 03T, WOTR  LHRWOD, WRT TP
WIZET B TYTOTWONT. ROV, 20T R TOFLD BWOTAN 24 NOLERD dedd
RO LWH&A, VOB 8B [ENTY HRNOND), THIEHE TORB/I 0T G720
TRaE.

(T = 3.4 Q0T WA, se)gzz JOL = 2mr)

4. 20T PO ZWT LT WERTE YOOB SONWNTY TRTJENT AT NS
T0R0 ReWOTD I1,000/-. ©Te 08 w030 T WIYAH SoNWNRYY TSR
ébcﬁoéasw@% TR0 PO I 1.240/—. T LewTR &)cﬂaéas WPITEN
TRBERIeTT B2 NOLRT 8/—. OTOTE woe3T" &eeTT WHATOW FTIHO ERISDVIN
TOWLEBOWD.

A2.3 305 neddech-SnmOn

QYODTINT| T, NPT VAOPTY BeFZed wdY. 3 PNcY ssmonde
TR 3 TOBAYR IR0 TOT AeORIF R, ©BOTT WO, (BPI,£3060)
TOOTTeN? 5&2%@5365@3 I, AT z%ms%& BRODICIPNTOBH TOTOTTR, DeTB
BRTO’ ORI, WRBRYIDRDY. TOIBJBHOON WIT’ FZ, TOeIWT TFoDH DY
@552@@ ang ned&eod awd%o:om& TTORT %@odar% RO %@esdw/wﬁ@éeﬁdsa
(Validity) ~o@Zess.  Im0es00nQ 9w  S0DIT  TOT. T ARNBY AT,
TOIONVAYeES.

BROFTEOT JOTT CRTDOIT BITWLICTNOTOR 2.0 BPTOELODT TBoRZReeD.

WTRTTE 4 1 QY 6m, T Sm WNOT IRTRODI), BROVQED TNp ©TT IOF
BRTOONT LT NI (TORNLY) ToTLIETNT. 33 TORNYNE 30cm LRTIT 23803
RENFONI. PR QOTH DT, VPN  3eTHTF 0TI, NedSecd  BITOODIZY,
TBRBROT DRA.
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OTT :

TOZB 1: ART, TBI : T IRTROD DACF (FCTTO) TINL TORONYT DACEOFII),
TOMeIBLIeR. TG BOLONYY WGoD 7 30ecm = 0.3m FRIROD KT 6m. STOOT

6m
3RBROD NZTHIRR 2,08 IR F:zo VERTR, BReRTVIW. (88, A2.1)
3m
e . -
0 65 A A P A e T 2 D R T R A
= *1-:3‘:\‘\-\\\'-\ :'-'-3_-1“ Sozbnepnecs
SEEENNENN = SROBYR Deeer
[ ot
ddm RESEES S o o o o
— ]
Lo 0¥ oot B0 B0 BT L L | L LW L L
‘\m'-.'xxxx\\.'-."--.ﬁ:\ﬁ 3 e L
! “th‘:% é@é g el
SR ke
1 Y

Sm
B3RTROD ©n® Sm, e.-scsaocs m—1667. Somon . 16 mwm ONOT MO

BRER/IBLTOIN. BOoTT 16 ‘?@0 z‘seﬁmfaﬁ BRCBRLTIT.

©ONOT ™oL 16 X 03 = 4.8m w@)ﬁ@;’n@l BRERBFLTIT. ©oB3 5 — 48 = 0.2m
OROT oW WG HseRIweNgy. 0.2m D, w;gne;mc{ BOBRPR BREBY  B0WIER.
2gosn 0.3 m /3. QTR 2 AN [PRTT 0,15 m SMTF. W 0.2m NoZ IRIN.
TN w;ﬁqoﬁa&a 2 AR\ GORBPRTT, 2 PRNSEIY, WIRRMDRDY.

neddecod Q[TH:
SWR BeFoNdT VYRT B0,
= (NTT OO eTT VLN X LROB Mo
BeTT YNW) + BOWITe w9 5@@% e DYNW

TOTRT : oY HMONSLBRCRTI[OZ T T THO e3¢FT VYN 16 0T ©NROT 1oL
BeTT DGNW 16, TN BOOWITE WIT 5@@?’:; Bems RGN = 20

B B3SNIRY, SBIMWPTWOOT, (20 x 16) +20 = 320 + 20 = 340.

NFeIB & IR BRBROD 3@% ToTO 340 DGR e,

20THZ, (SPO,LTTED) : B3 TOZITT FoORF WP E (ROTNT) OT? LOTT ABWEITTY,
TR, BpeRDT  FOIMT asqmw %a;ds m}ﬁr‘i%ﬁa‘ncl LBNRED  FEFTITR. NF0TT
3Z0MIN  WGNW  TOYONLIO. zme FoRMTR  WBTZ  BeodTT ﬁzs% YN
TOPINTOT BIVTBLTITN, 23330 %@57&3639@%{3 ézégd DYNWD TOTINURWIID.

QTRN Y TN, AR (1) W, WTOFTes. 8 ARIF) WA WeRT WYNY YO
BOWIVEOTT, DEIDTT. AT, .
=0 Q&@Qom 583@@56333% TodeDBeeD.
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LVTORTEB 5.

2000 Be IRFTY 2, ~o~o$> (UN.O)I91 B Uogmﬂo WOTD TRERHBN *m%N

5 THET. B TRRECR BomoeT SEETES 2015 3 e $o5y SRRHD mamﬂm
wamaﬁ;mﬂa VTR, WSVONTS FSOT P08 Rece’’ (BZBRPST @%5@ mamso)
QRO THOFSONT.

UYATY 2,00 10 OONTITTR), IO BFw YOR FRPIINI), MG, 8
POTTIW), MHATVYTITY, OO WFRT 2O TRWI[OTT TRFST, BRPLNE, e
TONR W 3FEd JHOINITT BN ToNe TOWNT OVITWES. LOTSZP 3% FURCRBI
& m%dm NCSNZS mwmﬂm B OVTST  ARIHBN w%mﬂd QYT EREFFD)
TOPNT TSNYY DT é‘bm@r@o&ad Jesmo TWWEOTI), é\@eaﬁosd (Bresgs A2.l)

3peE A2.1
D[R/E WTRHPFAONT TN
(3e8T0TOD)

1991 — 92 41.9

1992 — 93 42.6

1993 — 94 42.7

1994 — 95 42.9

1995 — 96 43.1

1996 —.97 43,2

1997/~ 98 43.5

1998 '— 99 435
1999 — 2000 43.6 * }ES@_DOS@ @3%@5
2000 — 2001 437 * }53305@ 53@&@6
2001 — 2002 44.1 = }63305@ 3333&636

(5590, P08 IFFOE 30 QURoRD B[R’ — 8T wos — ©OT)

8 cia@oswm WSIBLPOTD wwms ZIONY  TDRT %m mﬁ%f @53“?3653
nedgechmon émf)m) TONR omw TRETY @m&r&oﬁod DS @53—03@ 50%
eﬂmgd DOV eﬁ%zaad RPR.

TOTRS: IRV TP B3 ADFHODY, 1eSe0d FIWZODTDN TOTSFAREeD.
TO2 1: AT T

BReTHF A2.1 Q0T 1991-92 00T TG [HE WoDRE TRIINITT. DWHENH
33698 INFT TPBORPTY TRDLRMPTOOT Tozy) 1991-92, 1992-93 T wmen 1991,
1992 35 Ded ITRDIBRFWTOW. DTWHFICNT DRI ENTITYS Sesrmorsodode
BPFTOMHIT Q0T N0&ARED. STOOT DT, JHEMD DT [0DTe DTg 03T
BRE IPRTY. (VBE, Beohd SRS .o B3 I 1500/~ § 8% T3 TIBRFT
BBV PN, STYTTRETON VT 1999 00T 2002, ST 2001 00T 2004 IITH
B[O 20T BNDTT ©WOTPOTT, 3 IRFATYS WHOD BT) VYORR AT 1991 00T
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-0

ORI Bert TWPNT 1991 00T TPTOPTT BRFNG, NeoSR SRDELFL T,
1991 =, 3pT, SHRFB0o Toriedhnesn. 19928 I8¢ IR 19938 23e =xe. a¥e Oed
WTT3 BeHE 2.2 TBRIDIT.

3neE A2.2
RRE ToDWRE %
0 41.9
1 42.6
2 42.7
3 42.9
4 43.1
5 43.2
6 43.5
7 43.5
8 43.6
9 43.7
10 441

3ReE A23 B TI\BRETYT BRI IR0,

dnegE A23
TRE (WpEVIORK] B
(BesTRe0)
0 41.9 0
1 42.6 0.7
2 42.7 0.1
3 42.9 0.2
4 431 0.2
5 43.2 0.1
6 43.5 0.3
7 43.5 0
8 43.6 0.1
9 43.7 0.1
10 44.1 0.4
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1991 00T 1992 T FwF 03P 41.9 00T 42.6% R 2033 0.7 % éag@;momaa. QTTIC IRET
@o%&i@ 42.6% 50T 42.9 %é ©0w3 0.1 % %a;;émom@a. VWIS &@e%ﬁ@ow QDFFOT
éz;gzj xouomm& NEAIN QXN TR ToNL 3e3T0 @m@ SRATCINPDY ST
TBEFDY woOTY 3T 0eSoDTNG. T BATOIOD TR BIIOH THETY DR B
62335053&{3. 3 3e3ne ﬁcmﬁ@oda?b& TOSeDR .

ooz = 0710.140.2+0.2+0.1+0.3+0+40.1+0.1+0.4  _ ),

10
SBOOT FTOEO TR 3eswo 0.22 QO QEREATRLED

2l

nedgeod QTTH:
0P TSI 0.22% JOF TYFTONT 0T TOLFWIRTI L.

BBO0T BRTOICD THET 0GRS BYFT Jeswe (Enrolmentpercentage) = EP
=419+0.22.

230 @IRET EP = 419 +70.22+ 0.22 = 41.9 + 2 x 022

419 +0.22 + 0.22 + 0.22

330 =TT EP
= 41.9 +/3 x0.22:
wde 068 (n2D nde SRS EP = 419 + 0.227 STOR v )

(] xm% QNOTT _Tozy) w8 Bestowy) (EP) 50 @m@dﬁé PR, JREAFIMT
ROTH FOTERO3IRCED.

©T3003 203 (1) SN 3, B3SToELEODIER
50 = 419 +022 7 )
=03 2 : WomeT AT (2) B, BRWRTOOT
022 n =50 —419 = 8.1

n= ﬂ= 36.8
0.22

o3B3 QFeRR: IRFT SFPTRY) TRFOTTYTLUERH. STOOT 36.8 T wTRN 37
TRE RO érﬁcﬁa%@@@m. BTO0T e 50 oD 1991 + 37 = 2028 TY =RAT.

ma‘%ﬁ xmﬂéosom& 8 ToBTY IYWIeN. ©TT @zﬁeﬁﬁd@q Clntel :@@236369@
(RODZ)T mzsééoiam;{ TOdeDFIeR. NedsT e?fm&zsad QW CRIIT ‘:)Q@eéﬁé moé&a@oﬁ
z@@é TRODTLIER.
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-0

TOT 4 TRLTTD 1 FRT 2 TFNTIN BRHODICIPMHTTBONE DOLRTI), TOdeIZRecD.
RARE, 23, VTOSRENJBROE TN SPOVR NG (JRIENL)R ©VTTIN zﬁeﬁﬁ@émcl
BomdbROIRe WD TR Smende  I9OHT  BSndeodn Beedr aé@éxmmi
TOWILBOSPCD.

3peE A2.4
SRE TR ze3 (2) o3 SR
(% 3Q) BR83 BS% 8Y 3esmmn

0 41.9 41.90 0.00
1 42.6 42.12 0.48
2 42.7 42.34 0.36
3 42.9 42.56 0.34
4 43.1 42.78 0.32
5 43.2 43.00 0.20
6 43.5 43.22 0.28
7 43.5 43.44 0.06
8 43.6 43.66 — 0.06
9 43.7 43.88 —0.18
10 44.1 44.10 0.00

2RE (2) 00T BRTI Fozy BSNH 5@@ BSnenos %zé% 3R 0.3% T, ©pw
0.5 % NOB TR QURYTI), T FPERWTIT.

BIBREPY) 1% 00T 2% TLINRYBOOT 3 00T 5 JIRFNATYY 33 0e8 BRI,
VT, T[PT FIODJI), WIERIWTOND, AT, AYN IBPL, BRBUIOW. 3
TEOTY ART, (2) F, Medeod B[PTO.

20T Fed B3 TRIT BRETD) B8 TS TFWO AWTY T I, TITOODTZY,
RTOTWTR. SN TTg BT (1) 3 BeeN BT, (2) ), WBLLORT3ET Tort [IPEHCL.

TGZ 1 2003 2eT S

FBNOR 0wy VOFOI 0.22% ;%d 0eEORNYT Q0T DAL, BTT TBRETBI),
BREDARPVICY TRETIWITT WOTT/I), FeOZR. BTTN Ty BRCRT TR0, &3,
ToBRCED.

(Bregs A2.4 O, Seed)

BoeRa ToOED = 0+0.48+0.36 +0.34 + O.32+01.(2)+0.28+0.O6—0.06—0.18+O 018

TBRERT ATOFO 0.18 B, ¥ B3 IPLH0T BRIV, FOTBARCED.
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TOFOAT Nneds LW :

3
[TRO memsq{ AR (2) 0 Do) BROOIT ée%mﬁé Xe0RRe. WHOomN
IR TOTRAT BRTHR) BHVOINST.

n 3¢ IRETY ToD0EOD Jesmo TRed (1< 1 SWoN)

=419 + 022 n + 018 = 42.08 + 022 7 e, (3)
BORTPOIN ART, (2) =, BOBRARCED
©300T 1§ BRF BRTH)

50 = 4208 + 0.22 » @)

TOB 2: JOIREOH TOTT : ART, (4) P, WRRLC.
0.22 n =50 — 42.08 = 7.92

7.92
0.22

= 36

ToZ 3 : QFe:|B ¢ 1991 + 36 = 2027 TQ n =
PRTOTHY BEIDTH, NS BRIed 50% SO

TOZ 4 2060 1 THIRVYARE (4) BY BRTSZWSAYD, SmedScinon Brediners.
03T BeeDFORTL BRCTEE A2.5 T SRe0RT.

36 BNTVPYTOOT, TWHENT

3oeHT A2.5
TRE ToDS (2) 20® IPOTI (4) 20T (BPONGYS
- -
(Besm0mo0h) WOT 3SR BT WOT 3SR BTOR)
0 41.9 41.90 0 41.9 0
1 42.6 4212 0.48 423 0.3
2 42.7 42.34 0.36 42.52 0.18
3 42.9 42.56 0.34 42.74 0.16
4 43.1 42.78 0.32 42.96 0.14
5 43.2 43.00 0.2 43.18 0.02
6 43.5 43.22 0.28 43.4 0.1
7 43.5 43.44 0.06 43.62 -0.12
8 43.6 43.66 -0.06 43.84 -0.24
9 43.7 43.88 -0.18 44.06 -0.36
10 441 44.10 0 44.28 -0.18

&N 4 093 SN 2 093 BSnINog IRlSnen TETWOND  DOLRTI),
NEIBLTW. @oBT 33 JITLTY TTIRO TRETEY ARF, D0 S9CINTT.
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33 BFOXODD, YR ATPRRRTARD. STOOT ART, (4) I, Neddecd LB/IB
BT I, YW ésagam%é%f TRACVETRT  BRENY :3033as TONR TODRECD eI
@:msa% QT FOWOFB/I, oM. TomoN [ TWoDRE TRSONT), VWORT
ne3&eod mwao&@% da%%zfg)eﬁ.

0eIT BLFeBTY Ty WTIOIT TODFTOT, (JF0K) 0N, “Nedecsd TWOesTED”
PIET.

SRYT Redse0dd FPINVOT Red8eodd [PHBOTUS S0IWOBLD To) BONSATH)
55%@2635 TTVOJNTTY, VIR, TOTOTFORN WA, ma’x@ﬁéﬁ@&cl (prediction)
JewT 1edeod MPINGS. STB3 ©FP IoNE TR WO, Tz, VT T DT,
NedZ SPTOTBS® oD FTTY SRTNA B3 THOOIW Ter ATOTTI DOTTOWCNZOFYTI
DT VBOOT BIOZ JNTINT BOBLWS JHOIVFWONG BTFOOT. 85 BOITY A,
.

HT[ONT  WBFONT, VFFABRFLD, IY 1 F BIFIB, IO Nedg BIBOOD
RYFEINTT, WRFLD BFBTOTN P TERJHEY YELOTD B ANT.

e.-aa;%ﬁ A2.2

L 20007 3eRANYY T BIFAGR, AeTFRIRRYIT TOTT w0O0XT  JeRNTY
400 oeeT® LT | IFFONY WI T IWT’ L QEEBW SRNEROT  FoCRBHODZ,
BRe[ITY BRLWT. B3 BLWOTLONH SADEIROT HO TN 88 IHT STHE WA
Ne8&e03)A3PWON\TWR. VW3 SHITNOT TNODT WwOORTRY WJTTHET VeI’
érﬁma’m%ﬁ%as FDOBHONT), WOTOL AL

2OoNT iR ¢4 ITrReRh Sk,

3negE A2.6

BRTNINROT FTERRY

TRE AdowneQ
(BT BT DesW)

1964 52.01

1968 52.03

1972 51.08

1976 49.28

1980 48.88

1984 48.83

1988 48.65

1992 48.83

1996 48.25

2000 49.11

2004 49.41
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A2.4 1ed3e0dH WRTWOCTTHT JFodh Tone WHT VSWSNLL.

MedSeod  |PTWOCTTEFY)  wWERPROB  WOBNYRY, YVIPTTRNY  BROT  B8TTN
BUFADRTR, TORBRLRRERLCD. SHTONT DG FINY LI SONY FogTmN. B3
TIOHOH AOTOTARETIVT), [P IR W,

ToZ 1 : BRT TR : GPNSI, 2.2 T NTRTTE 1. ) Dgon 2.3 3 YIRTTE 2
O ARITENCDYT F[IITEY, DY MEIATWTE. DeRn 2.2 TP 2T AT TATTYRD.
3T A2.3 WHITTRONY TNTIY THTY MeSeoD ART, TRWATRHYLD FO FTVLOTTY
BTN, BT, 1 ), TBR, WY TOCZATHN O BN, 2 T&), WIRNTOYBOD
30N, JeBIT AQWCBBY ART, 1 3, BOSCIAT AHOT, 1 T WTOTH BNIIINRT.
QW FBeF OTPBEON IWOINT FZ; T FWeBIT AN AR, [ETBR, Lm0OROTON
RRZ, TBIN TS Ao eFrdIn.

NTRTORR IRWTT BOTOH TRB A0NIATI, SNTHIRLED. AP WBOIOD
Re3@e0 ATRTHBNAL B, ATRLFLFTF0NS.

B3 QODTNYI, VCRLRPYTY, |, B0 | SRLWTTIH  WBON0ZT e00%8 &3 0D
BRRT IND  FSTIT FEOINIR), | WPODT SPRIWYT. BHTTBIAD B3 TN
DR TOT (B)T, LIRBOIWIT.

(i) BHAOHF, AIBDT: I3 Fe$ TIHECR, SIFTN ATRLITADIT.

PTRTTBMON—LROF, — LPOIONT TDTOIOIN. AVTINT 0T T WRETORT)TN
20T cﬁzseofpmﬁd. VBT PTE TS BREMLCTOD &0 msﬁeg 50% WGOOT
Tonw 50% COOBONT | ToDCNSeeledow WEHEw) eITITITR. am%ods Clatavelnle
TSR TRDINIVHDTFY  50% OTORNTD QTLIEFOLOTD. TP DTEIE  OPEIIY,
0BT TSONY WODRT FWIFY 50% OEONT ATLECF0LOTR), BORBAT 3.

(i) PROVGTRT OBy, MIFRH :

O370W  WOBNY TN ROWOHTNEY sm@ xabisod)@) ma)smd@ TR
TONEIRLeTTRY) B CIPR)R) TRNDBJYT, ©OTT Sﬁmémd éda‘:)zswmmd Clelotaten)
QO ECTIEIRFYTN. FVTOBTHBMN, TOTNET ToSOD mﬁﬁ TRDREN TOWOHRTOS,
QOO TRE NG/ OIONT  3eBEOTHV0T) S BDREET 0N TES0Ls
woeS TOTORD  WETWITTN. NFOTT %aﬁg %23% LROIONT TSR TDCRNTR, FOT
TRERID 3:»@ ésa% ms&@mol ST DRI CFOTH WPCVR BTLTIW. STT ooy S8
©OBBIY IV BRRTER DIOTT Jedrmo TP JDF [T BOIBI), TOLNBITT
83 903 | TRVDTMRPOY. BT WJe 83 ©WOTWR), Re0RT)TIOOT am& Smﬂé TR,
RWLTMST.

(iii) nedSech D[ ¢

SR N AWF, TNL VBT CIPT WOTNW  TNDTVTRY DO AITONT
QROTN LONAPRCED. xmﬂéosae;pm TTZT FOWOPATO® WOINTT), SFOA TpeN WO
ARE, 2O GLed), VP BB, IPPYTe 0ed0D Nedeod DT TedxLIEB.



neddecd ST0esseod, Jmm 171

nedSe0dd DWTTHOIN ARTTONGT, BT 8o TE0TTRN (variable) 33, BRZTY
QTLICTHTTY, WD FONS.

®o3 2 1 WOFITTR, ORI, (T, TOFT F)

neddeodd =pT SWSoNe IR "WOTIT'TR, AWPDY. TP 3% BRZ0N FB0I
Ned3e0dd LOINIR, VAR, W, NedTT T Y LWTRENTMTT.

ToZ 3 : TOTTT IFeRB.

Re38e0  TOTOTROTT  [RTOONYT  3T20INSR 2.0 @d@oé ézs% @@5
QAT OB WOTOT)TN.

WBo003T B8 K3B3ndRodR ‘xmﬂé’ﬁ mwmjzﬁe& m-@g éézs ReDITQ B3 | BSADH
O3 BHFHI, VCWTH DO JpCTBIE.

ToZB 4 1 T[OTRT 2050T (ﬁ?ae')écwsa)

QPR A23 0 B9 TP MEDIRTOZ,  JOTITHRY,  FOWLBT e
JwBoNY AW 2FS DR BROTVEITOIEDZT 0T SReEeS. awd  BRowerdd
ST Red oD TITON RLTITITF OMIE. TOTOTR) BROWOEIFOIPNOTT BIZ00T),
T VBT BFOHODY ZRWOIEI.

83 BRFOD TOTeY ToRF BANT), TOBODPWBR, ToNe Neddeod BTOEFTERRA,
QT VFOZT TWNNWT FIIF, NedSeod IRTOLTTLFQT TRWDT 83 TOTY ToYT
BARTY B,

WB0Z WTYW_TOTTNHT  ©OF), TORFz BeIIT  TIONNYY BFITTR
WD) DY ﬁmﬂémﬁ PUETDW, (TOTOTHIY) 5@@5@56"&@@9 QIOTT wosT m‘nﬂsmﬁo
RTYTONT, YVZT/BOTVT BOCIRT dedodge AT

A2.3 39 Doz SRTIERIB,NVRETH QOIZOTONT

3 391 WY A22 IQ MedIeod [PTO TeR TOTDTT D0 TOTOTB/R), ST,
ROTNE, TOSLTD TOFNOT ANTRITE TOTF, W03, Tead” 00OT SHOAT. VWS WD
33 TOTWR, TT FIDOWFLWCTNOTWII DOT SYAZYTTYN.

533%033 BRTY VWS > Smisojo TOTT

A

\ 4

TOTVTT ROTNE, [P A,TTo TOTOTT NFYeRD
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QY T3 NedSe0D WIPTOOD TOBNTD), WERE TPRTVN0. 3 TO3NY mméosmm%
Wedr R,

Nneddeo [RTOeITHRT zﬁéeojﬁozjé 33323(‘?36355 5:»%571%3 21}, QOTOINT B0 EODZ),
TondR, & xmﬁéowmol nedeeod ﬂmﬂéo:bm%ﬁ CRTVOZORZYI. B Ao3w) @O
BT QEINTIT JeTNETH WPW FAIRNNY ROT BRLE FONBR) WTOFIIAT
ROTFNYY HVTOINFTNT. 1ed 80D VIPTOETTEOIR), TLRPYTIVTTIL HE Q0T A
@%@Fmﬁwmm. Ned8e0d TRTOCTTET T @&&@@émﬂo‘% NENARRCED.

DPTITYTOH &@p@ﬁdw TOATOE INPOT BRT mm@a AR WAONVOT FBRDVBT S
eﬂm@sé@ﬁ 33@5035 TOTOWY YVOLRNT. @d@mw TOFRT wrﬁ\ e:atséosas JIBRSeBNT.
TP JeTIN TPRWTISD, WER B OPONT IFIL ©TVegRPHOQ  DF0TT | TR
BRBWPYD  FeDICRY Tt 3e30TT, WTT T TEFE  TOIPORETRHFWIID., WY
DIETTOT APTODFN 3T, VTN T da;sd FOORFOMIZT. Nedg [PTIVEFTEODY
QOBT TRONTY ©& YVTOINTTMITT.

B0 BJROA, VY, VW JRENY I0I0 IDR T, FYFOT_ToSND  3eB
AWRFYTONTO. AT, DY Ne3Z0N, RBRTOETOLOTY, WIO3LENLY WOTT TOWIRY,
WIDW. ©Te Oed ©IeT DTBR/OINY %céosm& QWO é:)zaa,agme:)ﬁ STerT 0EF
BRNAFIOTT Nedeeod [IPWOLTTED.

DTBEE WRTTH ¢ Oyt A2.3 0DY T TOTITDR,| YWIDRRIIL 93, LFOD
DIV, VIBRBRW TS, 53 TOBTYe o) %ﬁéﬁm%%eéodd fadéé TOLZODAT
Ted2T PINPTAY A& BeIITOR  Soerfode (ST ©Iez B[ed Jesy 0P
RORTIDTIN FIVEF BT YZTTRODT FR/IVOT) TWL3eTNIZT. (approximate) DF0TI
23e3 0e&OH NI MFINTVRIDY.

VTOTTEBNON ammar%zéé 3 PCTTL TP ‘BomRT NESSeON [IPTO* 3N
W08 HOBEor WM. WB0T NPT TOTITB/I), TTONLD Ned38e0D BOTTHNLD
VBTN, T, BIVTOCNZ, wVTHTRFLD  HRROW  TODSReIeIoD  ARR
@zgpommmm

TOTPBFON [RTOONT, LWIARPILD TP VIR, ), WOSNTR), IO
BRNERLIB. SotTt IPRTON, I, NedSeod ARTNYY VSR, WHT FOFOD WIOINYI,

BeOTIETHRYTR. BN "DRR VYT THWOMDTOTT  WS0T  FOICDFIOT  TIPWO
BRTOINTT,

2,030 emgm Ne38e0 BIVTOOIN ATE LWOBNRS IWIBLCOT BRODTLER. ©IP0TT
1. Qa)TE — m:’pi mqsémcsmow TETTNTOR)TR.
2.°00TOINVTZ — WIBLD BOLTONTLER.

YTPTOEMN, SHLWIS BOTOD JoNIVNY BRINAWD WY FTYHINS, STY ©Fes
w33 xzsgesmﬂm& ‘RRTO’ OIPNFLY  BIVFE NG,  TONRTT swa& NS} ﬁmﬂéﬁ@ﬁ
ned&eod [PTOCHe JOTOTR? DORBTONCNR B @ES&@S VE—NENYE. BTT 9T
RCENITONT.
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TN, T LTE m&é@%ﬁeﬁmaﬁeéodd
1. N8 WPTOOIN 20358@5553@5 xmﬁémf XTLeBT0.
2. 3)35@2@5555 xmﬂé DB FTRTO DTBR 2.0T3¢ Q.

QT Be3T PATWBYS TDFET OTHNIRAL TML JWJT  TEJBR, QUI
©OZTY  TBRCIFWIDW.  PHATWH  JTLI0T  2OW  TJHITYI  TWFSPY  IING,
DLRROT T, DTTBII), TROOT DO SPORWITE AT ¥OT RIT WIT (VBER)
NI, SLODRMDPNY. STOOT &5 PATL JPTBOODTY, WY VT BRJTHYN
SpTNTodee BH[EEe ANTIONTLICR DT BPBO  TesATN  BeTTOWOR, WY
WOBNH VTWROTTFe FeOWPNY 0T IILJYLDERYICR ToN® WZeT WOBRTIY
SREFONOATE DO SFLTEIER.

YY) TRTOODT, VT, VJWWFTE WRITT WI'0RYode. EHIeR. B4
@osama T000T ITNENTY vas&x% Q@WTNn @z%%imm.

e.-omézj A2.3

1. BBIIITIR T3 ﬁabﬂémfm& DR 30T, NEd3 0030 TWN TFoWooT
LOTOT, QWTHT wéaaéﬂdem?

2. Doy TANY 30 F¢ (JZ 7/ 17) TQY TTINW, TUROIRMIR. € BINTI,
QODOZHLIER.. LYNTO FIOINT  ATOD  BTRTOTPIOTOZ TRBLER. WTHN
TONESHLITTI SNDFDT TN INEQTVE YOINED CBP)?

(i) BeiRedR. 33
(ii) 25¢3 563 DINOT T, TANIIS 8w R9Y WHT WIING Fers I

(i) FBer, 0Ty [NETHT IR BeNT [TINWD ToNL FoX, BRRT T
TO3BT® WeNT TOBING IRTOT.

A.2.5. ZoT03
83 OVWOTBY ey FINT wOBNYT, WRF BIRTDO.
1. mab@% ATANIDS TOTITTY WIBRIT JOINW
2. 30z Neddeod B[ITOOD TBI.
3, Medeeodd IPTOODY WITRAT TOBRYI), WY
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. RRZ, T :

(1) TB oD, DB
(ii) BOWORAT (:’mowd@) ©OT/FFITNTI), TLITPBWRT.
(iii) NedSe0d DT

. TOTITTR, FOWLROINFYT.
. ‘BOTT'BW), A% LeBIT FIFIR0DR DFeXFFT.
. BT rcTafavtAntel] ﬁmﬁéﬁ DT m@gﬁ ‘BRTOOIN ‘:oxoucgpmﬁcﬁ

D0 BRI eBTL (AOTNT, TOSELT)

4. Nededeod RBIPTOCTT T cﬁéeoja, QUTOINTZ B 9E—WENRN.

TORTIR
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. 19.4 cm? (&Qﬂ)
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O
00056 cm?, 10005/6cm’
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88 MR, A BEC T QAoF 30RSHRBOWD. ¥ 84 m* SNDST 08T 28T
BM @, 30@3%30200.]

A_10m B
13m 14m
."' C
TTE_ w
15 m
e.—omsﬁ 9.1

L. fmmm% %WOTHD FRIOWN ) @emag 2,000
WOTNWON  TONEBRD.  NEWT  RDVW.. ©O0WTOT
@omﬁ@éab& @03% m@a@%a. =0eBT NT T
02303 @ew%é QIR ciradwabq BS3rR0RD. O
25 cm BATY. BJeRT 39@9 03000 aewé& QIR
BRTUBW, ©¥8 SPRO. © 30 cm SNTO. AeP)
JFEORWT T, OZTOTIN, DETT m@dﬁabq Q)
(30, 25) ©@3=0 (25, 30) Q0T 0TORWTIT.

2. TR0 C3REHORNTY FINT 8THY SRDAT.
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(ii) BT3RS
(iil) VDRDROTRH.
2. () (-5,2) (i) (5,—5) (ili) E (iv) G
(v) 6 (vi) =3 (vii) (0, 5) (viii) (=3, 0)
e.-ozmés 93
L (=2, 4 Q00 R0DF  DTEZOD Y
WRFFITYT. (3, —1) WODPF) TYROD 5
BDFFITY (-1, 0) VONT) 90TRZ Bk 2.4)- @4
w33 ed, (1, 2) womaSRROSoD N\ X2
BIPEITY  Tone (34 —5) / WOTR) (-1,0)1
\

TRTHOD BDFFITYQAE. 83, 2QTONY X
mITH, VYT BIPY SAONT,

S543-2-19 12345
21 oMy
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2. TIW $IBY WoTNY AIBI, Y
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L7 71
64
51
44
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L. x-2y=0
2. (i) 2x+3y-935=0; a=2, b=3, c¢=-935

(ii) x-%_lozo; a=1, bz—g, c=-10
(i) -2x+3y—-6=0; a=-2, b=3, c=—-06
(iv) 1x—=3y+0=0; a=1, b=-13, =0
V) 2x+5y+0=0; a=2, b=5, c=0
(vi) 3x+0y+2=0; a=3, b=0, c=2
(vi) 0.x+1y-2=0; a=0, b=1, c=-2
(viii)) = 2x+0y+5=0; a=-2, b=0, c=5
e.-smzsx 10.2

1 (i) 23053, x& HIIROT BT, SHTLTIT JT AOD S ANIF B
YO TBOIROTP 3SR, YNTATTT x 35,2080 BS ath3d Tone TEFOD
(vice-versa) @pN0DR AT,

1) (0,7), (1,5), (2,3), (4,-1).

N

.o 9
(i) (1,94, (0. 9), (-1, 9 + ), (;,0)

(iii) (0, 0), (4. D). (=4, 1), «(2, %)

3.0 () (i) (iii) S
(iv) 2® V). 2L
4.7
1. () Y
//’\’
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(iif) 1T $(1,3) (iv)
1 /s
»
T~
X’ + X
X’
-1,-3)
v
v
2. Tx—y=0 5333 x+y=16; ©9TONI [0 Y
WONRNT TROT BTONS 50&35033 56@58@&371@33&
RTODWBVIR.] Sr—p+3=0
5
3. — 0,3
3 0,3)
4, 5x—y+3=0 (_i’O)
5
5.8 4.6 8, x+ys 0.3 33 47 3, y=-x 82 Wy N X

6. x ©OTT TWRT Y,y LOUWT BRAT 30T H0HTI. STOOT BRLTT FTZOD
TFOT BNeTT) y = Sx SHOTT.

(1) 10 SPIN (i) 0 SPINN.
Y
(1,5

J/>5X

-1,-5)
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7. x+y=100
X’ + —t—+— +—+—+—+—+ X
O " 20 /40 60 80 100N
v
8. (1) w%{p WIT, ANVA 5 Y
(i) 86°F 2 48 / (F=2C+32)
13®40 T
(iii) 35° C 5 324(0,32)
2

(iv) 329E - 17,8° € (3020m30)
(v) T, 409 (F 3y C 23E30R)

— +—+ X
-48-40-32-24/16 -8 O__ 8 16 2oohs
o
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_24..
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-40 1
-48..
v

e.-amsz 10.4
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2. () e s
—5—43—21012345
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() e gLy X
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)
\
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1. (i) =8 DC, DC 33 "ABfigh Zm703C.
(iii) =T QR, QR F P§ ned TZROIT.

(v) T AD, AD 33 BQ 7¢d "&3033.
@més 11.2
1. 12.8 cm
2. EG Xedd, w0To®mTH 20 93003 d0I03ReN0.

6. A APQ TY Rre) DB, 9T HTW SRRNYY Bedmd wpme A APQ 3Q
Bedwowh m@b WOT TR unYY r{raea

e.—oa;aéx 11.3

4. CM LAB még DN L AB 2$000. CM =DN Q0330 3004.
12. VDT[N 45&301 [Rek.



182

neds

7.

1.

@RE 11.4 (20333)
VOBTHBNR 3 T 5@@055:@0{ TNT T3 wvTO3LeNA.
eaz;aéx 12.1
(1) o¥ (ii) BRT (iii) =3
(iv) @pFsE (v) o=y (Vi) DR
(1) d (ii) 2= (i) 3=
(iv) d= (v) 83 (vi) d%

@msﬁ 12.2
W%, TON® IVFRR IR, SRTBROR Tgdeod 12.1 TYNJOZ BHR.

SAS 8RoxT AIFAR “fgjoj:of%zé TESLRCNR, DT Sr0esy BRI 30
DOTH S0edA.
e.-sméz 12.3

0, 1, 2, QTH

. VTOBRTHD 1 TOSB: s0TNTTENO.

0,0 %:i %eogm‘n& mmsé oy AB © mcséwom Mn Beor. 3033 |[OMA =90°
B0 DO BPRCBA.

@més 12.4

6 cm, BRTEO [ FECOTRTTACOTT TeBned 283 [IT GG ©OWTINT B

J0ITTY ARBIWT; PFY 287, BIT WOIWONT 0T EREOA.

O %géeog@% BZIO AB, CD BXDT0T mémfo E 200039 e,
OM LAB &3 ON L €D o9c00. OE %edd. ©oudeesdyds OME &3 ONE
ADERR Q0T 3060,

NTOTTE 28Y @TEOZ I0OTDR|TW0.
ADR OM @oudwﬁo\‘om‘% QBOWO.

Seem, AR, BFH PoOeT [T, R,SM 0oz Q
BN SR KR=xm 20039 (B ne0R). R /

7K M
1 L
AORS & DRCEIE = Exxs

1
A ORS + Qaees = — RS*xOL= ) X6 x4
x @Y RM ¢ 3S0DT), 30m&HEBOWO.
RITT SFHBT THEOVFEOR, W) FFONASTT T0eoNJIY, YOTOILENA.




QOISR | TR 183

10.

@mg‘s 12.5
. 45° 2. 150°,30° 3. 10°
. 80° 5. 110° 6. [BCD =80° sz |ECD = 50°

CD o3 e AM &3 BN ©0w3esdobhad, @920, (AB | CD &3 AB<CD).
AAMD L ABMC 0% 3ecds. am0osd [C=|D w3 |A +|C=180°,

@msx 12.6 (mg) )

. RO ‘0’ BEIW $e0TwINTOY. AT mécﬁ VOLPPFTRY) AT WY O [wos

2 2
T BRTHIE. ¢ BIE SumI0D, oo rz:(%) +x2=(§) +(6-x)

11 cm B3 mﬁg ‘O’ V0T ET ©0WTeA30R NG x BAS. x= 1 @mgd. il
55

r=——cm
2

3 cm
AOC=x =3 |[DOE=7Y, 20039. |[AOD =z ©h3d

T0IT |EOC =z ) x +y + 2z =360°

|ODB = |OAD +|DOA = 90° —%Z+z : 90+%2, OEB zgoo%z

1
|ABE =|ADE, |ADF =|ACE="[C 5005 |EDF =|ABE +|ADF = %(Iﬁ+|§)
=%(180—|§)=90—%]A

&

3,1, ©rRd 12.2 33 IHheod 12.8 wwmoinen?.

|A-z Beemogrsdeaiodn A ABC o Tom3Rc, D 0omasy gedm. DC =@
1 1
DB_#cox. sogsmg [BCD=|BAD=-A g8 |DBC=|DAC=—|A s5oom

BCD =|DBC ©@@me DB=DC. orode D 0oz BC 3ea3od 003 sdeadod
e Q.

@méx 131
(i) 5.45m? (i) 109
¥ 555



184 neds

3. 6m

4. 100 ayrinsd

5. () T3 Seiod I e Qaeery) 40 om’ 808 T,
(i) FTZ30H Heriod Berer ey DAedFR) 10 cm’ 0B T,

6. (i) MBI QA = 4250 cm’

(i) 320 cm £8e3 BewT (RO VONY BRTTI, S80.) (12 WOWDNED 4 YT,
4 UMY DT 4 FTTT PHIVAY, BROVT.)

7. X 2184

8. 47m?

@méas 13.2
1. 2cm
2. 748 m?
(1) 968 cm?
(ii) 1064:8 em?
(iii) 2038.08 cny?

(98]

[ﬁd&s TR dse@w DREEIE =TT e d)edw DREEIE + 3T fm@w
DREEDE  + OTT  ATW BT SRCEDE . QVOTVTOBITE  TOTT mimea’nA
T (R? - 7?) BRZOOTUTBEODWEZE. 39 R = Ted B3 &%, B, r= 0¥ JET3
&%
=%

1584 m?
. %6875
I m
(i) 110 m? (i1) T 4400
.44 m?
1) _59.4 m? (i) 95.04 m?

o N

(RROTTON BT, YOTOSLENIT DALEFFY x m* SNTD. ©TIY é SE)

OTO3RENAT Be)e0 asc;jrmdé, BRLWONY TO3RENAT BT DALLF = % o]
x TEC OFFTY DTN COTRRNAT FOT DAL = %x87.12 )

10. 2200 cm?, AOOBT'S T (30 +2.5 +2.5) cm QO TOMEIR.



QOISR | TR 185

@m?sﬁ 13.3

1. 165 cm?
1244.57 m?

(1) 7cm (i) 462 cm?

(i) 26 m (i) ¥ 137280
63 m
T 1155
5500 cm?
T 384.34 (Z0=0TI0T0)

® NS kWD

@mzs:i 13.4
(i) 1386 cm? (i) 39424 cm? (iii) 2464 cm?
(i) 616 cm? (1i)<1386 cm? (iii) 38.5m?
942 cm’
1:4
327.72

[u—

3.5cm
1:16
173.25 cm?
(1) 4mr? ()4 m? (iii) 1:1

X N kWD

@ms:s 13.5
1. 180 cm’
2. 135000 ©ee3Tned
3. 475 m
4, 74320
5°2m
6. 3 QIND
7. 16000
8. 6cm,4:1
9. 4000 m*



186 neds

@mﬁﬁ 13.6
1. 34.65 Q3T ieH

2. 3432 kg [3p9E0D FIF© =7h [R*—-7] 99 R IRT &%, DB 1 w¥ SK]
3. ROOTWT°S mng@ 85 cm? 5o éas%ﬂd.
4. (i) 3cm (i) 141.3 cm®
5. () 110m? (i) 1.75m (i) 96.25 k!
6. 0.4708 m?
7. B0 TIPO =5.28 em’, MFEFS FIPO =0.11 e’
8. 38500 cm® g3 38.5 /3D, BRI
e.-améﬁ 13.7
. (i) 264 cm’ (i) 154 em’
2. (i) 12321 Gy 11,
3. 10 cm A
4. 8cm
5. 385kl
6. (i) 48cm (i) 50 cm (iii) 2200 cm?
7. 100 T cm?
8. 240 mem’; 5: 12
9. 86.625 m?, 99.825 m?
e.-az;oéz)‘ 13.8

1
L (@) 1437§cm3 (i) 1.05m’ (TOROTI)

2
2. () 11498§cm3 (i) 0.004851 m®
3. 345.39 g (ROROTHD)

a

64

5. 03037 (3o%mPD)

6. 0.06348 m* (ROROZIOTM)

2 3
7. 179 3 cm

8. (i)249.48 m? (i) 523.9 m® (BOF=PD)



PSR / B 187

9.
10.

(i) 3r (i) 1:9
22.46 mm’® (FORTIW)

892;@573 139 (aozgg )

. 36275

- X2784.32 (RORTID®) [3903 6n 3S0D), SATON ST e 03TW

RReST DALEDF T, TSONLY VTONLRTITR. ]

. 43.75%

wmﬁﬁ 14.1

. P IR, ByTOOT ReDTITY BIOT AOMTF WIRTWUTBOWOT 8T PUTIVTTRNED

(i) 32, TTRICNY VWP WWHFNY B0,

(i) =), PSORYDE FIFNY FO,

(i) IR, WFOH VTB. JRFT DTN RN

(iv) BRITBES OFRD w0T0F TBEFOWOT HTHW e03TOIT FOTIOSN

(V) 33685 RWeBoW0oT TRTWOST AFTIOD [OTW 03 LOBND. QYN W)
QQET LITNIR, VBT D0 IIWTYR.

TRFNT TIOT (i), (1) W) (iii) QST TIWOT (iv) W) (V)

@més 14.2
T3 oI | DWRHFNY ﬁosﬁZS
A 9
B 6
O 12
AB 3
2k, 30

), AVPIWOT TTF MOTW — O DTYHT TIW Mo — AB



188 neds
2.
SRt kmivQ | ¢ s | e
0-5 it 5
5-10 O | 11
1015 O | 11
15-20 Jl 9
2025 | 1
25-30 l 1
3035 I 2
LN 40
3. ()
DECEENC IR T
84 — 86 1
g6 - 88 1
88 90 2
90 - 92 2
92 - 94 7
94 - 96 6
96 — 98 7
98 — 100 4
2 30

(i) TTOTB/I, DDIMPOTY SRDIROT® TR FOWWIIT DIOTT mﬁei 30003
T33.
IS

%

Q =992-84.9=143



PSR / B 189

4. ()
233 (emivd) | wx3

150 - 155 12

155 - 160 9

160 — 165 14

165170 10

170 - 175 5

X% 50

B3 BReFBOHOT 50% DTRHFTN, 165 cmNOT 3R DTTBJBI, BRODETT. DOW
SeTIVETE LTI,

5. ()

Tod & e&s ‘B (ppm@%

0.00-0.04
0.04 -0.08
0.08 -0:12
0.12-0:.16
0.16,—0.20
0.20-0.24

LG

ST S =R R 2

FATRY) 30

e

(i) 200/ OIMYY BOT & ¥ T TPoIoD BJIweasy 0.11 pm NOZ TN,

»ond Hosy, | wm

0
1
2 9
3

2083 30

Sal




190 neds
7. (1)
OINEH e.-s:ag
0 2
1 5
2
3 8
4 4
5 5
6 4
7 4
8 5
9 8
LSV 50
(ii) Do) B:E BRONTT WO 3 /W 9. 3RN 8§ TRODTOLT! OO
509
8. (1)

(i), 2 RGN
9.

kwe; zos3, w3
0-5 10
5- 10 13
10 - 15 5
15 - 20 2
N 30

WRBONE wWevd (IRFRYQ)

LG

2.0-2.5
2.5-3.0

O\Neﬂ




QOISR | TR

191

—_—

wok W

3.0-3.5 14
3.5-4.0 1
4.0-4.5 4
4.5-5.0 3
2,60 40
eJd
@més 14.3
(i) FoTo5eZI0 wTwen %@ﬁé.
(ii) =3 A
(i) 888 wBEDE (i) @g
(ii) 184
Rz (mmv%‘ea& my | @ 330)
2 4
1 -2 5 1 —x1=5
-3 3 1 Zx1=3
325 6 2 2x1=3
5-7 12 2 12026
2
7 —10 9 3 Zx1=3
10
1004 15 10 5 ?X1=2
1517 4 2 Zx1=2

N QY B3 NWHFNI, WTRERENY LRRTOBIS 2T, DTODWII.



192 neds
9. (1)
©3onY Mol | ¥R | IMFoSTT MZ, | WONIT VT (RST)
) ) 9= = Q -
6
1 -4 3 —X2=4
3
30
4 -6 30 2 —5x2=30
44
6 -8 44 2 —5x2=44
8 - 12 16 4 E><2=8
4
4
12 - 20 8 —x2=1
8
N DY LARMOBI S, WD, TWRWTIWD.
(i) 6-8
wax%ﬁ 144
. BoRZO = 2.8, PYOT = 3, WO (CRRES) = 3
2. ATOFO = 54.8, 2G0T = 52, WIVLE (TRRLD) = 52
3. x=62 4. 14

5 60 30RMOTT FToRO 33y .5083.33

1 ﬁe.—vozszﬁi
Lo
(i) 0
3\ N
20
s o 2
) 5400
1
(iv) L
96
7
6 1) —
(1) %

(ii)

(i)

)

(i)

407
750

25
579

2400

1031
1200

23
90

@qxgs 15.1

(iii)

Lo L
(1) ——

211

1500

240



QOISR | TR 193

7.

11.

L.

N 27 ... 13
) 20 (i) m
9 )|
(1) 20 (i1) 20 (i) O
7 1 1
11 12. 15 13. 0
e.-az;aéz A21

03 1. B3 Su

DIFOWT WOBNH  03PRREOTT BOTREIT'I), WORNN TBODLIETONTOR . Y
DB ERLTT AW DedodH DdF (35%).

BOTRLT  SDOCLOD BS0DTPND, 208N BBV TOTN D ToTORE dzi
WTOIMPYOY Q0T T[OLRIAEES. TN 85 0ed wdmﬁ%o&a@{ Jniey
(@xowz;p) B[O TOREAZEI,

Y DY WPOT, TOMR |\ BITCRIS FOTRHWT T (2,00 O TONEFROZes.
0BT 2363 23e3 NFOTI, 23eBe3eT S/ENTY 23eT e3eB B@IRAROON 60&@5@306
BOSPORT TR B0BIZ, ‘3715@5’5063 Eselatiorvtc o

x 8onen somémmq WoRN TWODD ‘&rdw dz;s; = 2000 x. aTH %oa\raééscﬁaibol
mmm@w@ (CTavTn da;s;@os &3% Slavviatelela) somsmsa% DVeOBFTIe YOI
QeaF o BFOoT B 2000 x =25000...4.. (1)

T0oT 2 : oI (1) :n& VRIPTO0T, x = % =125

To8 3 : QFeRB 4 somséscfﬁ BRTLICTOT  ORM, %oméwcf %m%@o SR
dz;j;mq Hondamen 12 Sonenwe éz&;ﬂ RO %omsé,sc@ @55555,3%@2 ﬁomé@scs
meam@w@ BRI dzgmmgd.

. B0 1: Re3w T8

T R(gpd BNTQ, BOMTI 0T LoDAREED. TOT BR/T OIWRTC WTBORBBODTY,
JrieaFomd T|OMesAReeD.

X NOLNE TOBT ATE TN BOHRR)TOTT. BRTOTOD T30 A COT 40 x
km ToNR QTBS0D T30 B c00T 30 xkm To3edAToNR ©0B3 €T A c00T
(100 -30x) km ©083TY BOHRITT.
3000 ARTH). 40 x = (100 —30x)km
©owd, 70x =100 ....... @)

100 _10

TOZ 2 : JOTRT (i) W, WRAIA x = 07

100
ToT 3 : DFewB 1 nowd 0 = 1.4 noes
BTOOT TN 1.4 Rotd (1 oed 25 JWR) ToTT BORRTR.



194 neds
3. BB 1: ZRSTUS @ BOT PRINODTR, VI IORT wen seo ey, _C
- T3 1 ARE P EOER 5 R SEE R Py
TO2 2 : IOTRT : IPy RORTIOTIN %a@oﬁcﬁmﬁd. TonoN TTHOIN
= 2Xwx38400km =2411520 km
& TIPOY 0T O TR WOTD 24 RO SRTDIRNRYBOOT
:M =100480 km / hour
T2 3 : DFexB : 30T Fen = nodnt 100480 km/h
4. 1RZ TN 1 WD HeLTT WHTWOTINODE WYIY BEIVADOT WOLRLFSONT.

W08T® 50%568’)3‘_{ OTARENRIT BTORO ©THOIN x SATO.

&oee3T" 9BCN0T BE SonY VYTY 3 wa@éx = (3 1240= 1000) =% 240
20E3T° &;e&sc@m%l noed &)%%Efgé 333 da;d =38

STOOT 30 OF LT LT w%c’&@ @3 DWRF = 8§ X 30 Xx

we 0ed, 30 DINY/UTOR TOUT LewdT WIATOOT BT DWF = T WY
BRWONT BIA

853008 240 x = 240 “ru.. 1)
TOTRT 3/ T ARZDOW x = | T8O,
DFERB 1 X=LGTOOT T LT, WSO FTOFO 20T RO WEBLONT.

e.-:msz)‘ A22

. Y CRPYTe BOTOTBR) TARLPDY ) HMonSe YIRTTRBNATY WPATLD

-
Q )
ATV BT N FOOHIRT fama@de ARTIVT FTTOOT WRBWII.

e.-amzsﬁ A23

. BRETBS /BOTH) JRRe[IT  BDANOR BB, QETEIRBWID 0TI,

ssmenide SLATIERI.

eTsedes, mz@pﬁ ADDANGYI QITNER, BIe3TE0 (RONTB TOeF) BRWPHY.
YOYT YT ADATD VDTTT WOFT'TR, BRODII.

VI DTRIIT TFONNY FOWLPFBOG wnSeesedonseqy.

. TRDTT (WFOWT) WOBNTOTT

(ii) By (iii)
() °Q BRTWTPT  PBING  FOBIN  TODOT  WSWITITTR VY
) m@émd ©03 ©Y

TORTIR



	Prelims (New)
	Binder - 1
	Chapter - 8
	Chapter - 9
	Chapter - 10
	Chapter - 12
	Chapter - 13
	Chapter - 14
	Chapter - 15
	Anubandha 2
	Answers


