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1.lumLs @GpHaGsmense

*x  SIBHHmen gnigwieney elenbidd QETeTEUSNEHTS LOTEICUTHEHDHE SNG Fwmen
SLTLOU  elewTenmibaheneull GuDMIs GCaTHEHEH60

*  smile fHurer Nyfernd SisHe0sEndE Wmpwrear elardssmaud  Cghefleneiuld
LoTeTeUf&HEhH@&H Qupms OsT(HHSH60

*  smisd GsTLjure sjssfdurear dhsmer GHTLIUTS LOTewUTHaMNST 2 aTILTHRIMNS

AP BFHH60

*  SWIBLD SHMEVIGHEHTS OTEIUTHEM6T 2 NFTHLILIBSHSHM0

Gy :
@bs yHw utLHA LSHT ug seisn arf Sifemen siHsfliug WLGD Sie0e0TH
SIETOTL.  uTDEMBUID  HHEhFT] SiPflemeull LWSTLUGHSHID SHmenen  HSFIILGes
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1.2. ufl Fnysdeetean uTL SewLe GsTLjumen Usieflealuy FHwmen SHsaiec0dm6l

12.1 umngpdmasd Camrmiw uflsrjshdseiler eemienisams

Qumfapeod | UTLsTERE SeRiLr L Quorssib
A 6D 23262 3573 26 835
BIOLD 3494 362 3856
S EIleVLD 1483 177 1660
(AL EEh) 28 239 4112 32351

I’ Leuenewt 1

122 uflenjsdeeiemsd symisst QuOmsOsTaTENIULL 65D

utLsTeneol ufLenigdmelsn | sefiulL ufstisdmefen

st GuongEid sEelgbd
e ms soelph | emafms FaaisD

A 1 600 5.67 209 5.08 1 809 5.59

B 2133 7.55 402 9.78 2535 7.84

C 4 450 15.76 849 20.65 5299 16.38

S 6 841 24.23 1227 29.84 8 068 24 .94

F 13 215 46.80 1425 34.65 14 640 45.25

Guonggid 28 239 100.00 4112 100.00 32351 100.00
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1.2.3 omeul Lmiseflar oigliuenLuiled (pFHed (penpwinss Carmmiwl uUTLFreneoll Ll gmiydseer

SJmISH6T CUDDIGTEN (HemM:

Wss Aobs alGFL Hoenios ST SIT] 6wt LY g |
a8 (A) S agg (C) asg (S) (A+B+C+S) (WEDLLTSAL
e o] Guiwai | S8 ®) | Guppes | Guppess | oL .
g S Quimeuy
LomeULLLD ‘% P 8 8 @ @ 8
2 E i N i
s | %2 |5|%|8 |2 |F|%|% | 2| 5|

1. Gamplby 3398 225 6.62 2321 6.83 471 1386y 775] 2281 1703 50.12 1695 | 49.88
2. slbuamm 1947 35 1.80 70| 3.60 218 1120 3921 20.13 715 3672 1232 63.28
2. BEBHSHIMD 1164 28 241 58 498 133 1143 2451 21.05 4641 39.86 700 | 60.14
4. ey 1303 53 4.07 70| 537 173 1328 280 | 21.49 576 44.21 7271 55.79
5. OTSHBHm6N 285 6 2.11 61 2.11 32 11.23 68 | 23.86 1121 39.30 173 | 60.70
6. mIUGTEIWT 346 9 2.60 18| 5.20 421 12.14 77| 22.25 146 | 42.20 200 | 57.80
7. &med 1253 72 5.75 78 6.23 196 1564 290 | 23.14 636 | 50.76 617 | 49.24
8. LTHSHMM 1072 78 7.28 69| 644 176 | 1642 241 | 2248 564 52.61 508 | 47.39
9. SubUTHBSHTL ML 776 31 3.99 39| 5.03 93 11.98 165] 21.26 328 | 42.27 448 | 57.73
10. wmplILImewoTLd 709 73 10.30 62| 8.74 113 1594 172 24.26 4201 59.24 289 | 40.76
11. HefOBTES 83 7 843 31 3.6l 15 18.07 21| 25.30 46| 5542 37| 44.58
12. weiteTy 58 1 1.72 11 1.72 71 1207 14| 24.14 23| 39.66 35| 60.34
13. eueyefwim 93 7 7.53 10 | 10.75 14| 15.05 21| 22.58 52| 55091 41| 44.09
14. (pedemevggeul 60 1 1.67 41 6.67 7 11.67 15| 25.00 27| 45.00 33| 55.00
15. i Lasentiy 238 21 8.82 33| 13.87 391 1639 50| 21.01 1431 60.08 95| 39.92
16. SubuTEDHM 516 15 291 141 2.71 65 12.60 134 | 2597 228 | 44.19 288 | 55.81
17. HmBsTeaniomen 195 6 3.08 12| 6.15 19 9.74 471 24.10 84| 43.08 111 | 56.92
18. &MmHBTHED 1419 38 2.68 51| 3.59 131 923 296 | 20.86 516 36.36 903 | 63.64
19. yssenmb 428 10 2.34 151 3.50 52 12.15 92| 21.50 169 3949 2591 60.51
20. SIEDITTSYTLD 520 15 2.88 20| 3.85 45 8.65 93| 17.88 173 33.27 3471 66.73
21. QUTsVETEIIENEY 191 1 0.52 51 2.62 18 942 46 | 24.08 70| 36.65 121 | 63.35
22. UGIM6T 647 29 448 37| 572 72 11.13 134 | 20.71 2721 42.04 3751 57.96
23. QUTETTEBMmeD 234 2 0.85 10| 4.27 20 8.55 52| 2222 841 3590 150 | 64.10
24, Byshenf 716 21| 203] 28[ 391| 67| 936| 161| 2249 277| 3869| 439| 6131
25. Gasmamen 639 11 1.72 26| 4.07 81 12.68 148 | 23.16 266 | 41.63 373 | 58.37
QurSsLd 18290y 795 4.35 971 | 531 2299 1257 4029 22.03| 8094 ( 44.25] 10196 | 55.75
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124 esugluruisL sigliuenLuied yetefldeT GQuDm algd

au@LuruienL 1Si9mest F56is LBigmet gyeir 1igmest ngg’gsmaﬁ
91 - 100 95 0.29 32351 100.00
81 - 90 664 2.05 32256 99.71
71 - 80 1791 554 31592 97.65
61 - 70 2981 9.21 29 801 92.12
51 - 60 3715 11.48 26 820 82.90
41 - 50 4312 13.33 23 105 7142
31 - 40 4611 14.25 18 793 58.09
21 - 30 4381 13.54 14 182 4384
11 - 20 4258 13.16 9801 30.30
01 - 10 4729 14.62 543 17.13
00 - 00 814 2.52 814 252

i Leuenemwt 4
BwBsv HyILL(HheiTen I LeumenuledBhahl HHeusdEmenl QU el &6 Sruul (HeTeng.

2 _HTJ6ewID :

@ns urLsFmars 31 - 40 aeaipm oiFdaier yetelsement Qupm uflsrishdseien eemwianismas
4611 opb. oo ssaisors ahsEWeUTs 14.25% oyew. 40 ysrelmwells @mmeurssl
yeneflasements Quppeujseie aeavienismas 18 793 ouabst® <ig 58.09% ou@Gib.
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15. () upPsemas GFTerasuiLameol LWEHUGSHS [x? sin"'x dx gm& sTews.
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bl - a] ews asmgeusted I J sdwuapiar GUBIOTEIRIGMmETS BT6RHIS.

15. (a) updaomas OFTemSUIL_Me0(1 LILGILIBSSHIOUSHST OO

{
fx?sin'x dx= [sin"'x d(f;) dx @
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17. (a) steuswain®
cosa+cosf —cosy —cos{(a+f+y) = 4cos%(a +8) sin%(a +v) sin%(ﬁ +y)

Pmieys.
(b) f(x) = 2sin? ’z—c +2V3 singcosg + l}coszzi sl QameGauib.

f(x) & eugeunb asin( + b Wled alHoimrbs; BRIG
a{(>0),b, 6{0 < ) &,@m*r giewhwiiuL Geuswigui wipfleadseni@ib.
1< 5 awuems e Wibshs.
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= cosa+cosf — (cosy +cos{a+ B +v¥)) @
= 2cos (“:B) cos (g_;_ﬁ) — 2¢cos (Mﬁ”y) Mﬁ\ @ @
= 2005(%22) 25in (%) sin (%22) (5)

(55 eos (50) —os (*52)] (5)

_ 2 X . X X 2Xx
(b) fx)=2sin -2—+2\/§sm5cos-2-+4cos 3

==(1—cosx)+\/§sinx+2(1+cosx)

3sinx +cosx + 3

=2["2—§sinx+%cosx]+3 @
=Zsin(x+z_)+3 @

AN o/
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ol @evdsd 8

8. A, B asua g widfiGusi Q @& Bepsfstams GstaiGurn. P(A\B) = P(A\B') sefer,
oBurg A, B sydwen smgrsmGeues a1l Gs; B owaig B Wlar Byiy fensdow ehasdans.

P(A\B) = P(A\B) srsits.

P(ANB) _ P(ANB)) ,
PB) P®) [P(B) = 0, + P(B) = 0] @
_ P(A) - P(ANB) R
= T Thm [P(B) =0, 1 ssueurpruie 0 < P(B) <1] @
= P(ANB) - P(B) P(ANB) = P(A) P(B) - P(B) P(ANB) @
— P(ANB) = P(A) P(B) @
SCAud B oupd srgrseen. @ 25

8 g alemaln@ elenLweldbgiensnens QFHTLIUTET (LPIPEHOWITET SIUSTENLILBEBLD (LIQE|EHETHLD
alewiemiiugniaenst 804 @enf alewl erpdulminimid BeoGsaomw 412 @nE amrunssiu’ L e
elenmeur@. @A Hawsdselsr Hubsmer HoswsHse| wHmid TyrTeny OsTLjurs Fflwmer Ggefalsenioulenmed
@mIG SIUULL BEWFHHeT FTITE HahsHHe| OHTLIUTS FHLTHS SHBTMLOUTDITED HHBLOTET LFLFTTHHBEHEE
Bps clamalneg oL awsasHEG Wewng Guri BebSS
alleoimr @evdsd 9
9. Ve o H Crréscmsaia GamLu opstrud wopGw 4, 6 oyEb.
2,3,6,2,1,x,y, 2
@rRE X, V, 7 spdwer GuuICWesiseT X, V, 7 Spdweudmer GuETEIEISMmeTS:  Hewi(B,  61L(h
BETHHBMAIHID HUWLLIVBHMmVD Helds.

@ = 4 L5606,
24+3+6+2+1+x+y+ 7 =4%x8

CX+Y+ 2 =32-14=18 e, (1)

BMID 6 SpemswWned, OFfluns sealwumseiled oL5HEGmMHHHI
Arewih 6 9B BHEBH Goyewi(HLd.

®
(1) @sdmibe @
| ®
®
®

°. _x:y: Z =6

< . 2
EIW-@ _ \/4+1+4+4+9+3x4
8

Blwiwelevssd =
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9 g alemainE elenLwelibgieTeneno CBTLILTET (LPAPEMOWITET SIUSTEILILBEBLD (LIQ6SHETHLD

aleiemiiugniaenst 814 @y el erduiminimid BoGssaEmn 3748NHE amIUDISSIULL
@m elemaur@. SyiulL  igmer ugbueder @ewL  wHMd Bluiw  elevssd SpBweudenmll  NFSHTEIOTSHS
Qamewi(h  obHS CaTLuThsEndGiw  SglumL  GoSHATEIEET  CFHalaldmbhsTed  BeuGHaTs el enwl
SeNSHE  daigul  alaimaumGld. aldL  sWsMNsHEG wundsHs uflanisdsener  idsenaleorGerriy
X,y , 7 eeim Guumonemisenen  Fflwnss  savih @GU0mId Bww  elvsmey  smilugsng — Fobsed
ML BHBHESH. e alemelear Rev@GHsHsamn  SGuleien  QUDIETEISHNEG  UEBTWNISSILLIY[HESHSI.

aler @evdmd 10

10. 9 1Soper o Lameam &0 SBOUPETET MBS AUGUUTUIMLE®ET 2 _®LWG.  APSIDTLD
augluTulsnLuler wGUYsTell 22.5 oy@b. mpstd augluruleniular Gwed eu@liGusiensy 40 oy@ib.
e auGluTulmLulembas GOsTLES aflmeurs auglurulamLsela WBepasst 7, 19,27, 15, 2
SLGW. UTLLEIT DLETTEHMmBDH Hewildbs.

augluTuleLulsr umost = 2X 6ais.
x 2x 2x
| | e
22.5

sienGer 3 opb G &1y auGluruleL wn@w. opary sugluruisr (19 - 26) @

Loepstpd = 19 +

A1+ A2

A
! )c, B A,=27-19=8,4,=27-15=12,C=7 ()

19+ 8 x7
20

10 b alemailnE alemLwelsgeTaneny GHTLFUTET (LIPMLOWITET SaUSTRIILBEBHLD (LPI96 S ETHLD

@b elaiusTieeEpet GmphES eaissda  oiTaugs 677 @i 0sfle)  GELWILR®HBS
el @, euTCn BVGSSHTMID GmUBES alam @ uTGh. Akhs alamealas A@GsHsamn 64 BnE
ueTWMISSILLQHHBSH. alerTailer GNaE@smenms @HUUS SIUULL HHeU6OHM6N QEBTEwIL LOIgMeT LIFLDLIN6D
SNHHICBTE(H DHSL LUFDLEIST DpEBTTHMS SIILSTGW. BB UFDLUIET DLETTSHMBS SILLIGHISDE
LWETU(GSSHS Fnlgll GHEHTHMmBS C5fHg Csmes(p uflgrjsdsaiame QFuiw Gousmigwl JiBS GHHTHH 60
SILEISWeTen @eueurh OsTGHWUINIDL STUULL SHHeuc0EMmeNS HhHE DPHSH CHBTaTUSTGW. ASHCHHU iHDH
G5ATHH0 aLmdueaion C ulemed aumass@GHess g OFTGEH ASTAIG AGUUTUIDLUTET DH0SHMS
TUSHe0 BewIgHHE Gouswiho. @miH elemLenw Fflwres QUDEHmMQWISTE SHLUUSH DISMES CULPENLOWITET
BapmeuliLTBHm6N QETemghHbS LOTeueuTHe L (HLWTEGLD. BEIEG alnLmul ieildEEs Fnigul euLdl(LPenMEEn eIt
Fflurs sinbaGsTaungrTenwulamed Smludsywrs alsmLenw QUIIUSHE (PQUITENLD STTRILTES RHHSEH!-
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(10) @menps saigw usdnd I - ugd B

ol @evdmd 11

11.(a)

(b)

(@) (i)

(ii)

R FHelsms @ Hemevhs almplurer HemL BesHed o eiten @ UsteMuledmbs — Geusid
U2 Leal Benevds@ssrter Gwed GCrradl ewinbGdeamg. mjlar &S Qumdw (e g
BPovsHILer  Coradamg.  SHlEmebGHD — BHohHBGWOmLBW 2 _6Tem  LeTenLD6 | EemISLD
e (0<e<l) oy

(i) PSIMTD QOTHH60 UMTHGD HlewlbmasulaT RuibssSmaTer Beaus-Chy euenTLIIET LIHOUIQL
LLSHMS 6UD]H.
(11) ApTD QLTSS UMIHEGL Flelsma b GhId %" (1+e+ %) aens a1 @Gs.

(111) UIEE HUSDES SHielsms 6(hos@GL Ords Gryb % eleo1 Gosuid &ML (hs.

Gursss  Haey 300 Gl fe Gsmear  ouEeapTen @@  UmSUIHD, OIS eTehener
Bourily el G, Henrujes Sin_l(gls) gniieyelen @@  GmIu  ymsulysl uremns  eufGw
HPCETES  wmoTd  sPULET QuBiGHemal.  ymawlgsdea,  Spws  QuisbssbHnsTe
o gruieyssmLulesr  uwmwer  Cuenws QusssHar  Gurgid  ©18x  wrprl  QuIoTETSHEL
BmE&0wals, ymsulyssms 34 km h' aIIEmID  WTMTe  HHUTD 965 Umasulgsll LTS

anfGw  GuweBrrsd AussiIsE0sTam(B Gssemns GCsmeuutar ey 900 kKW aaé  am (Gs.
yewaulyzsd em Cois demLlurensuled (s @Qmbd ACH LHLO@IGTEN @ HEHL UL 6T

18 kmh™' esiigmid sfulsd GeeoaubCurs sehdst  @sisuaielsd GSTADLGASHOBMES BTG
yemasulyssher opjipBaEmevs stams. [Finlorear opjupGame g = 9.8 ms” send Q&meis. |

\ Bousld

7,:

|
Q
<
1
1
1
1
1
1
1
1
1
1
1
1
1
- -

(WPSHEUMD QLOTSHSH60 eUenFULome GByLD T1 61601

T/2 = ulg =T, = 2ulg @

WPHeUMD QLOTSHH060 B(hHHGH BTeRiLTD CoTsHe0 suengujomer GryLd T2 6160185,

T, = 2eu/g @
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@yewiLmb QrsHsele0 @Hba amTD GTeHse0 suemyujwrer Gryn T3 616015.
2u

apeTd Gomsed euempujorer Guorgs Gepo = T +T,+ T, = =— (1 +e+ e?)
8

T. = 2¢’ulg

3

(iil) @uIedhE aImBAuENE Slsms aBRs@ED Grss Gy

A TAT . ®
2—”(1+e+e2+e3+...) @
8

1l
N
+
~
+
~
+

|
0o|‘§’
N\
(\8

- ?‘ai) @
_ ©) 70
g (I-e)

(b) umayssden Guorsss Hafley M = 300,000 kg

&=

- sin «a

yemasulys wrprd sHuLer SWehTHs @RuimiEneurg)

\F:ma
Mgsin @ -=R =0

1
300,000 x 9.8 x 08 -R=0

R =300,000 N ()
BevBrTHd @winIGLEUTSH

54 km h‘lK

e

V=5kmh' = 54 x 1000
60 x 60

V= 15ms™ @

/ F=ma
K-R -Mgsina =0
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P=FV exgec®s

&0, P=(R+Mgsma) V

(30,000 + 30,000) x 15 =900, 000

900KW @ 20

Goussibd V=18kmh' = 18000 pg
60 x 60
= 5ms™
2 omd alws = ﬁ
1%

_ 900000
T 5 N
- 180,008 (5)

> F = ma @ment GyGundés.

180, 000 — 30, 000 = 300, 000 x a: @ @ sELE ouiwWESD

_ 150 000

TG = 250000

IS

Il

| =

g
OXO,
5
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11 g alemailnE almLwelsgeTaneny GHTLFUTET (LIPMLOWITET SaUSTRIILBEBHLD (LPI96 s ETHLD

elemelb@i Letelsst Qupm elsd | Seialammeme 96% Spe6uTsGen Gsfey
Qauwigleeneny. @eualemalnsrer QLTSS LeTemder
150 oy1b.

00 - 35 yeefl opuiemruied 31%

40 -75 yeied opuiemruied 20%

80 - 110 yered opulemiulsd 19%

115 - 150 yeire opulenrulsd 30%
SLETEUTHET  LeTTeMabenenl QUDmIeT6men).

alemelen WfeyseEps@n 2 LIfloysEHEGLTN B60GSHEEMID @ps elom UGS  wHo

2 LGS B6 WHMBHH

" QaTeamigBbSH.  SieUDIIET
" 5% e (a) (i) et 2 _uLEGHules

9% 68% BVGHSSAMID  D_FFIOTH

70

“ - oimwbsGsh  (a) (i)
50 61631 o LgdHullest
“© RGN (& EMMEUT(GHLD.
» Y o L Hsefles
0 B6VGBTMID wenmBul
| 75% o 1b 6912 1b SuGLb.

@ ‘ (i) ‘ (iii)
(@) ®)
11

B)6V(&H HOTEMLD

11 o elemmaler NfleyseEmd 2 u-

@ns alamelst (a) wmmid () sreuen @eMnGOsTan SHWTsa LGHEeT @Teniend CETewmTL anLomhSH6m.
ugd () wrerg sl & HmesGss Buesnd wppib e Gorssmend st gid uGs (b)
wreng Geusmeowjld susvieeULd Qamemi(®  sSWrfeasiulgmbss. uGdH () wWag BeGssamp 664
208516 ued (b) et BuGssaiamn 717 2 1b oyEb.

o uugd (a) (1) @nsts fo ufl sTisdHsst Gos Crrsms amriled sFfwurss &£ @minloid @G
Qurssen uGHWET prvu womid Bmid GCousmisemer eumrled GNSHIS STLY RHBBHHNEVM6EV. DK BLOT6T
uflenjsHeen cpaimTealgsl QLTHH0 auemy Hiewlbmas sbBHGL STeVEHmS FHumTsl QUDMHEHN DIHSLI
ugHWas BeGssamp o wiuts @oIuCstd ugd (i) @nsrar elmLamw QuDmISGsTeTEED GUTS)
DI LeNemOLIS  (GHewisd 2 6o QUBHBHN QFHTLF otenr  DNiHEH  OBTevngHHBTMLUTNITE  alenLemul
RVGUTHD FRWTSAID QUDTMLSGHE HTTEUIOTS SUMHHHHHHI.

(b) wienr oyibu 2 _LLEGHUIE CaussHais Slvda UALTHNSmE SHSTH Mmeaill lgmHbsm elamaln@flu
Wt yeeflenwiuyd QUDTMLSGHES STTERIDTES AHMWHBHHSSH, LeluiTiifeorer SuTwpbheasHsTe  eleTeaie
g sy Geren ¢ =9.8m s @pare ¢ = 10m s @oent uwSTUGSSWeUlTEd FfuTer eflenL euil
QUEIISMHE STTERIOTS MBI HHSH. ATWILTougH 2 ULGHUWIB BoussHHRT VG LTDMHMBHDH HHBTH
SeupelL LUl Hhbsemwwmed Fflwmet elenL auemny QUDIUSMHEG UTHEBLMS AHDHDBHHSH,
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ol @evdmd 12

12. (a) wsBstenl ABC aetiugs Heley M o o emiw  @m  Symer  gluwnomer  opiniesr iy
MDWSHDTLTE 2 aTen @ Hmsgsss cmee arLrgwn. AC, BC gdwu Gar@sst
o fllu  peEmeist  opsad  Guiu  FfaECarhmemme  @Amecn  oiBsCmemen  BA, AC

JENT: T Car(Bs6i BC o i al0<a< a eTeREmILD £ G TEIHIEH 6T
1,5 BTIM6DT. 2_(medsd &mentlIL(BEleTmeuTmI HemL_uL_651 Fmuiey a
;Mo Qs e ) T @LILILDIT63T HoNHH6o1 g BC

mé GamewiL (1pab @mes AB doLwrs oy eveussiul Bertengl. wenmGu ml, m2 erepid
Hemleysener 2_emLw P, Q sisiigmud @ siemismassr AB, AC oyfusupmer 185 ensussir L o &4
Auled o_eiten g Aw @uiLwTe &ilsE Goanss Caodan @Ff @GaTar BUL (pipuITs @enipulensd
OaThasslul (heeonear. @ BnEswTs @QhEE505TGH @uIeledmbs  alBalsslLbGEHEDESI.
oL OsrLjuTs Q6108 HlewbemnBUIBTGHILD
ATWPHBMOUD LT DpTUPBEMEVUID  HiWTUSDES
geismas P ulhe BA anfCuup gesms QO
gne AC afGuupp  wpusbstedesw — BC
PG Ld OV - 2:5 FLOGTLIT (&6 6T 61(LD&IS.

m = m, aailed, op0yH  GBTLjUTE @G
FHINBMBUNDHID  SpTPHBD LUFAWLD  eTeioyd g Lidest

L TPBEE LT g Sin A saad ST (Hs.

(D) senfley M oy o vl @@ sieidme P opmg oy d ewwpd ewwd O eeuyd o eoLw @
Benevss GCasmensder eluwmer Loluginier ofuwibs yetefulsd emeussliul (hetengl. — SenLwims
Gousld U o Lei QuEIGHam Hedey 21 & CauGmrm seisme O opmigs P o Lear Corgwrs
Guorgidamgl. P @newp O @n@mLBuw o _sien SMmiba s &6msLd %@\g@u’). QLTHHVIBGHF FDMILI
Heiteny o eften P ulein GoussHmss smemis.
oy OP oyeng Gamemid 0 elgrinss Hmpwyd Curg gieisms P, @eamid CasmensgiL e
QarhEmaulsy BmedamOsads Qsrai® CoTasHalmbe seisma P 556 omISToassSar LmLoss

% | ga(3 cos 6 -2) —u? | eonés &G

asgiLa U =VEA aalar, O o Lamet Cuorgimedes somil U selsme P oy
BarensFesr LFLledpBHal elevGITTNODHRS ST (HH.
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I
acc (W, E) = 7
ac(BW) = f < >
weQW =
acc (P.E) = /< g—=

acc (0, E) = ﬁ

f

\

F = ma @emei yQundss.

P — T =m(f+FCOSA) ot (1)
0 7 m,gsin2a =T = m,(f+ FCOS a) wooveverereieiiiinnnen, (2) @

OCaTGHHE O
(M+m +m,)g sinoa = MF +m, (fcosa + F) +m, (fcosa + F)............. (3) 50
m = m,
(1) + (2) —> m, g sin20=m2(f + FCOSQ) ..oerrrrrrrrrrrrrenennnes 4)

f+ Fcosa = g sina cosa

(3) = (M+2m)gsina=MF+2m, (F+ fcosa)

=(M+2m ) F+2m_ fcosa

M+2ml

2
(4) + (5) cosa = f= M fcos’a
M+2m,

®
®
gsina= F+ 2m, fCOSO e (5) @
®
®

Mf +2m sinfof=0=>f=0
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(b)

I =A(my) —— @pe0 djGurdds

O=2m2 +my - 2mu
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FaHd smiy aldlug
1 1
Emv2 + mgacosf = Emu2 + mga @

V= + 2ga(1- cos 0)

V F = ma oxde®:3,
R»mgcosH:—m—v2

a

R= mgcos@—ﬁ[uz +2ga(l ~c050)]
a

- —’;l[gacose—uz ~2ga(l —cosﬁ)]

ZE[Bgacosa—an—uz] @

a

Z—n—?—[ga (3c059 - 2) - uZ]
a

u=Jga and =0 = R=0 @

.. Curgimasg snm e P oymig Camengde upinisd @
BeHz! alooGid
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12 g0 alemeilnE elemLweisgieaneny QFTLIUTET (LHIDMLOWTHT SlaUSTRIILBEBLD (LPIQ6sHEIHLD

Beaualenmeney 93% s eeufsBen Ozifley GFuigisieney.
BalaralhsTa Guoresi ystelser 150 op@Lb.

00 - 35 yerel opuienLuied 31%

40 -75 yeirell opulenLuisd 26%

80 - 110 yered opuilemLuled 27%

115 - 150 yened opuiemiuied 16%
SpNUTH6T LsiTeMaenentt QummieTene.

elemmaln@l yeTeflser Gupm elsw

ugdsst (a), (b) aamm B
alesmalesr UfloyseEps@Gd 2 LlfloysEnd@GLTe B60ESH0Teno ugduier S6p o2 uuGHsei
BIaIensd OCaTean(heTen Qbs
alemmalGer  iFsenailevment

u@HwreuCsr(h Y

80 - @60 G MM W
0 ST QamemTgHUILIS) (1pS6D
| &OPHS BE@sImLO
50 ] STeTLIL(H6US) UGS
20| (@) ulem BT Teaug|
h UGHEBBTGLD. SibBL
0l
. \ . . .
(@)

E60&HSHEEMLD

uGHseien @60 HETMLOH6N

®)

12 wenpBw 84%, 32% oG ib.
@ns olamaleig  OQrhs
Bovgsamp 59% opeb.

12 o elemmalss Wfleysend o Lilifleysemd

@5 alam gamiEtsTam swurgaiors (a), (b) sam @ ueHsmers CsTamIgmILGIL 6
ugd (a) @ ECwpueien o LTfaset @revgaisid BGsEimn uGdH (D) wlar ECGpueTer  Grevi®
o LuGHsfamgid BeuGsaimbmu ol 1es Gmparag. uGHsst (a), (b) spdwapar BHapull sosei
soaTE @HsGLIN Q% uGHsEEGLD 75 usialsst Uy anpmEIU REHBSS aalaid ugdh (a) uls
Bogsaiomn 467 oaBsth ugd (b) e Gaesamo 737 oLEib.

ugd (a) ulsd sl Geren eaufliiusHCo elmssmensd GE@Dd Gurg GemGHs el almssmend
@nssTamwulearmsd aufliuL sais@iw 10 yerefsamer Gup wwrgd Gurul @mbasg. alamelsd Syl (heer
HemFaendE Quds Fwaurhamst Flursl QuDmsCsTaTenTenwulamed Fflwmer elenl sueny AWIOILSDE
aFsorCamhb@ wwrg GBurui @mbsg. olmLular @Faviimoag UGHsE Fweaurhseied (WwHelsd
GrduiLnrs  srgemisdarmed  Fflwrs  almLepwll GQupuwrgd Gurul @QmpbsH, elammels SIewiLTolg
LGFHE elmLweliughers H = M, GSILSOT6D (1), (2), (3) @apdw swaLTBBaMD W e Fduims
aryeisHermed gflwmer alenLenwill Qumpwirg Gurwl RHHSSH

ugd (b) uled aisenalsomen Ll sTisHE6T alemaiea (W& LGHGGHS HHUHsTOTE elenl eTIHUNHBSET].
elenenwjeflest LM Hewi esteory U = \@ aafler, O o Lei Gomgud shsiliugSa e glaidmas
P Weng Gamengder Guopuriienu ol G aleo@d FHSIILGHCH U = \@ o0 BTLIQUIHHS STT6ewTSHH 6T 60
yerefsemens Qup (wwnsd @pbsal. CalalulL olamels SeaudwdhssCamu alenLSme  6UPBIGMSDE
ufl srsdaemen audliubsHs Geuemsi(BLb.
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alenr @evdsd 13

13. Senfley M 2 LW @m seisms Bupems mderd [ @ o oLw @f @GasTen ISsTHeaMmLID
@empuler @@ mieuLeT Qenemrssliuligma@h ACHBeauamen @enpuist wHenpWw Bl @ Hmeoss
yeirel O o_Leii @enamiasiiul Beeng). senilsms BriusHs Qsmmi@gn Gurs @empulst B8

L G, @empulst 1M lmLds srans. genilsms O alhg Momos@sstes &6

@?rmb lj@ﬁ‘b o _eiten LsiteMuled emeussiul B uislalmba alGalssiuGdng. saisms O @ne
Bemes@astes &6 smyb | @ o sten yetell A e (psed SLemeu SdLUD CUTH DISH6T
Coursmad HTeuIH.

B aisiug) sienlamas oenLwb Wsad sTpHS Leted eerd QamenGsumd. A uledmba B ulharen
semismaulen QusssIng Bemwulas BLH X openg  Fweum(h X+ Slg (x— %) =0 =5
HmuHwrs@owens STl (hs.

Gum@Nés Fwaumliger el eugeud X = é— + acos wt+ fsin wt emsQsten® &, f, @

oA rledseilen QUEIOTEIEIGMENS SHTewH. Hiewlsbma

@HmBaE A G s B aiemnra@d sesme ouphu el Bens BUSsSH6E DWSMSULD

AIFFSHMBUD HIT6IISH. 27

sleismas alhalssliubBl sausHelmba GhyLD V L {1 + 3\/3—} @nen ey yetell B
8

oW SMLAFNOHHH ST (Hb.

0 oIS eieniod Gemsd A sleiss.
/
5 ®
/ T, = ]
T, =mg
_ a_,
A 3/ &
/
3 A =3mg @
mg 10
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-1
T=/1_x=3mgx @
! 1
[ F—ma¢' mg — T = mx
3mgx .
mg — [ =mi
_t
L x+3g(t 3)=O, x>0 @
T
X
A
mg$ 20

! :
x =5+ acoswt + fsinwt

x = 01 =0; oyE06uns @
l -1

O=-+4+a = a=— @
3 - 3

X = —awsinwt + fwcoswt @

t=0; opewéurg X = \/EZ 3G
Vgl =Bw @
¥ = —aw?*coswt — fw?sinwt @

2ofa-)

= —aw?coswt — fw?sinwt @

;%g (acoswt + Bsinwt) = —w?(acoswt + fsinwt) @
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X = + acoswt + FBsinwt asugemmed

L
3
x - gl = acoswt + fsinwt @
L
3

X = =0 o5 semesy ewwd QUDILEGD @

X =

W |~
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50 o_Beouras Ganhsmens Qe @H0sTemL Ul el LEisamsr @enLud, mwin elsossid (penmGul
0.835 cm , 0.01 cm ouE0was sy Getengl. ogsiLa 100 dpw o Gorss  Ga B
Gl GsTemLsE ol LEssiar @l 50 2 Gouras GaiBamens QsTawiL (g0 OgTenLuler
el LEiseflenn @enL @b &b ereeyd Buin elevasd 0.015 cm stemayd syl Geiens).

150 o_Geovasds @eampaais Csjhs GorenLuls el LEiseilesr @emLenWd WImHMNEIUD SHTemis.
100 2_Goras GemiGoaiar @remimd QsTamLsE@ UWSUGSHL email (f o _LSFaid SHeumieTeng)
gamad @Gt Gewgegid ol L 0.015 cm @emed GemeE AL BeTeng  eTaaD
Detenny semBligsasiuLg. @ns 100 o Goss @anhseia ol LEiselsr o _auend @enL enuiujb

2 _GIeND B eI6VEHENEVUID SHTETEIS.
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S, M, N, X asiienip Baipslsei 1eiaumomm suenyumidbsiL@asimet e
S elememun G GeupuTGseisd LBIGUDNIGsITT N

M : srgss Qrupur@seisd URIEGUDNIGHT)

.

N : eslemenum Bé GeupurBssisd oiedevg FHESF
QeFwmurhseflsd UBIGUDHDTCHTT

X ufiensulsd SsHwenbOsTT

A
r N

P§)= 2 Pan= 2 Py= 2 px)= B
P(X\ S) = 0.60, P(X\ N) = 0.30

(1) Guorss Hewpssa Cspiig

P(X) = P(S) P(X\ S) + P(M) P(X\ M) + P(N) P(X\ N)
%=%x06+%xP(X\M+m%xO3

P(X\M)—Wzn _ 2 ‘

(ii) Gusudsn Gsppimy P(S\X) = P(S) PX\S) = 50x0.6 = 30 = 5
P(X) 48 48

75

(PBHD HT6VENETT = % gl oeustaiindsr Quuiorend = 12.5 sug owustafindsr Qumioreb,
. wpseomb smevenemt o eiten euglumuien  (0.82 — 0.83)
. pseord srevemet = 0.82 + (125 -4) « ().01
9
= 0.82 +0.009
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50 gamiGsaiar ol Lrisaler @enL =0.835

100 gemGseiar ol L misafear @enL = 0.835
150 @emn@saisr ol Lrisalsr @enL = 0.835 10

50 @G ol Lrsaa wmidpe S, = 0.01% = 0.0001
100 @em@efisn o mimafsi wrpidvst §° = 0.015° = 0.000225
150 @em@saien o Lnisafen wrmblmest
2 2
2 n.s 1t n, S >
5 = n 4 n,

50 x 0.0001 + 100 x 0.000225

150
_ 0.0050 + 0.0225
= 0.00018 15

100 @en@sais ol Lsisalar sfurer GQuoomed Yy o6,
ey, Yy = X + 0.015; @mie X oyybul GumuoTesd

LY =X+ 0.015 2.1b sflumen Muio elevdsd = opFibu Bweleossd

o afwrenr @l = 0.835 + 0.015 = 0.85 sfwmen Bus elevssd = 0.015

25
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% 0% 47% B 60(&HTMLO o _WIJeuns

@60(&H HBTEMLD

(i)

S0 7%

:g I 27% 2304 o atenBGasr® (b)) W Smid

ig . .E o L@ ullest B60(&HSHETEMLD

0 0 | | ) : | ) | : ME:S GDDEUTGLD. 1Y)
(a) (b) o Lu@GHzeflel  B60EGHBHEENLD
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ureueons HmiHarors aloL swdulmppassia ugd (1) @ne aloL awabGurs LGNNI (LPMmDEENLI
LwsUGSE Bohsa). usd (a) Ba BoGsaimn 487 DED.

(b) yetef elugelweler LWSLTE OSTLFUTET SMe| GMDOUMLBESSE EHTTaISHaTed Fal HH05TmSUICHD
uybued OaTLjurer CashdlrsHms Mwung srrausdammsd Bhsl uGHSG alenLwelliug @Gmmbs L L HHe0
sreuliul Lgl. Guoeub ereflw ufiormmid QsTLFUTe Sifley UTaITSHES STasuLLalveme. aleimssren 11 e
ugd B ulen gup elemaseiey @emmanas Oxfle Qeuiwuiu’ ymbs alam SauralCsTh Se0GHHMID &MDhS
alermed @ uT@G. YeTafaluraluied pmid BahSImeud FTibhd SlQLLML SHHHIEURIHMET SlglILenL LTHD
Oaremi(y elenLwefdbs (wujworuier oGaisors 2 wibs aEGUICn @mIHs STESLLSHD  GHMSSILL 0
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o u  eaufllumseiend ST (Boug — SeudwonG.  eufliuLBiseflel 2 _ewTEnLOSSH6TENLD
ABTLIBM6NTE ST HT  (pevld @RevuGeuTs  elenLsemenl QuOHMISEOSTaTET  (LIQULD.
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*  SliuenL FeEHD OHTLIUTET 6TewienIbshbsenen Wasi(hd ufldelbs Geuami(HLD.

&.0ur.s. (Wi ) @maunps sang Al Lfbms 2013
-94 -




*  Hev FhaTuURISaTsd flev 2 LuGHsamen Bueuns b alenLenwl Chemeubweier LweTLBHSE
aehFw o U uGHBEDEHTE AlMLEMUW (LPETENeUBBLILIL  (LPIQULD.

*  olumL Bxs5dy sais omemen ey uflFelss Geusmbi(HLo.
o _FHTJ6ewILD : (1) @emevisysHder eI S6l
(2) sTUIFEITSHH6T LIGHIL|ES6IT
(3) @upmisTen LeOGHTemlulles LIGwTL|S6N
(4) ewww s160MEVS CHMMD LOMHMILD LOMIHEMEV
(5) eul L QamrLjumen GsmmEIHET
(6) FOFSTTEN LIGWILS6T

*x  sryailaend@ GCouprdsds g @ugs Cameameuemw @Gy wenpuled Geuprdsd  gnigul
Hoenwenwit Lulpmields Geuswi(hLd.

*  sralsmens @M@ Gurg Fflwrer @GMuibsenen LWSTUBSHIUMS HeUSTSHDESBTaTEN
Bouemi(HLb.

*  oeuTOpaied alhalssen, 2 mHCFUs, QUOMISOETaTOTE GUTSID USHBIGENET SHEUTLONSS
emawiren GeuemrguigiL a1 HHHBHHL alewLenwl GuusNEG Wwlew Gouswi(BLd. “SisleuTGn i6LEVSI
wrHm (WemnEefled” aaumss GG FhsTUURIGEIsO UFeueTs (Weiery Gupm GuNIGUDENMLI
urelssl aflemLenwill QUNIHED FDHBSH,

*  FIOulL  SHEeIsHmeT  LWSUGSS  (pualDhE uFddalguwl  FhaTlusHG  BlaFormu
QFUIpmMBMET  (peTemeubdH  LelTelasel @Reveong GUTaUSDE DIVVGH  (&HMDeUML USM S
SHTTEIOTS DMWY, IHeTe0  elenmalledn cpeod 61&J UMFSHSIUBL  (PewDUlsd  elenL
erpaiuL Geuswi(bd. eteflanid “one @mUdar L (BL” e “sTefles WL (HD” o 6ueno
oteor  MHlmieu  Geuswigws  FhHILILBIEEND BEToTOn  (wemmulsd GumiGum GupliuBd  ere
BoeutiuGorm elenLsemen (LpeTeneubs Geuemi(hLd

*  eiiBurgid @miF elewLenw etefw (pemmuied &ML (HeusmE& SeuaiSHmbs QFasHs Geussi(hLD.Rmid
alenLenw efemaled eleeuliul Hemen (wemmesBsmu Gxefleurssd smiLliuL Geuswi(BLd.

*  LTewIeUTHeT  Hg  mBOWpsHs Bevdsbd wwom  GHuihsmenr  Ozefeursad  Fflumsad
aupdls &M (Hausn@ Samsmss CFss BGeusmi(HLb.

*x  alemLenwil QuUiuSNE gHL CHemeuwITe & (Ho@&HHe0Hmen GLHOBTETETED (6TWIFTIHS, DL FJHemih
Sevevg HfBsTemt sewlls) QFulens (PewpWITs &H(hHE elenLsEnLal @mIHuled @LILLHSHaLD.

*x  elemLenwil yyemiiuGss (wowns Fhajuunruiamin elamelng el  QubmisCsaTeTeusn@
Bxpemeuwmenr 2 flu eiehFw L emmEmen ei(pHE BT (HousMHE&G dnHBHoTe Hmemo BR([HHH
BouemT(HLD.

*  elemaler @miFl yeiefsenen el uybu LGHBeMeD HWITHOIOTES GeVGHUTHI LGHB6T B([HHHH
aw alemaseilsd (1Hed LGS GHeflalevsvrg aligeir alemmeney ensall (halLmgl srehdlul LG HBei
OaTLjurs Sustad CFaiss Geustiguis SeudwiomGLb.

*  dlev FhsTUUEIGeT Hev 2 LuGHsmen BmeuTs b el Cxeneubuieilen, LweTUGSHS
ehFW 2 _ULGHBEDHBTE AlDHLENW (LPEIENEUSSLILL  (LPIQULD.

&.0ur.s. (Wi ) @maunps sang Al Lfbms 2013
-95.




3.2

BHPed - BDISHO CHUGPNSET GBTLIUTET BHSBISHEBD, PSGOTHOBEHD

uUTLSAH LD, pffluy  audlasriLed emabmIeo, Geusfleusnmiseien vweaUTHh OBHTLIUTS

oL Fflwiseners Gumey wTemTUfHemeMULD SiflemibSleug LOHMID LWETUBSHIUSH iU EGHLD.

wHmid UL ol YyaIWiusH@Gw alpsd Gsuig Qsmeusn@Gw SpFNWTHET SHeueild
QFensHx Geusmi(pLd.

GamPeoml us  smessset  (technical terms) 98sL  asmes Gemhser  OHTLjums
ufl FTisHBEndHEG 0HaMamissHed (LPHEWIDTEGLD.

Hogl alLw snlemeu L (heusm@& womid OSTLIYUGSSIMSDESG pFflwiser eubflari L Geuemsi(HLo.

Qmenihs SIS GUTRID UTLEISM6ENTS SHMED UFLNF MLWSHmHH OCaTawigrms GuUTHID
ufl engsefled vwaUBGSSILGL eleTesTenseilsd o wihs Ueieiaemen Gump  Geuewi(HOLoesst
wrdfl  elemesmen Guraim &LbBS euBLEIGNST aTHSTeTHeT  wHMId  YeTefulB
HLEsemenl ufl H5g @aieaurm alamasend@h Waald fAobs alnLemul 6IpSIeIg 6TalaTy)
6I8TLG OFHTLIUTS LOTERIEUTHEHOT Hovew alenbabmall QUMb CETHdEs Couami(hb. RHNHTSH
LOTERIOTHEhSE (WPIoTHAWTs BLBSHOSToTUS SpFflwfsefsr QUMY 6ISLMS BeURTHAHM
Qameiten Geuswwi(HLD.

S Leuemewt  @evdad 4 @ng egou  21-30 euemgwren  eiFfemiem  yeefsemens  QuUDm

ufl snisHseien aavemisma 4381opauBsT(H QLrssl uflarisdseisd 13.542 @emean @&NHs)

Phdeang. @aGeur®m sumLEsalon @bsl Usiell eiFfauet yeiefsments Qubmis GQsmemiL

uflgnjsdsenen ecagienlsmes SiHDEG Hlgu QUUIOTEISHMS 61(HHEGD. BT  6IHTEUHLD

uflengxeiled @bal uflsrjsdaener sdsenaleon@amy 31-40 eiFfamiem oi06VH DBDGHS

Fpul yeedl wLLSADEG Oaremi(h auhHeuSDETE deuisel NbHI0sTmIH a18FLITE DiHSD

ufl sTisHaemen QevdaTed QHTem(H,

(1) o fu GesriurGasst wWHND SPUUDLS SSHSUEEMT FIIUTES CaTaw® 2 eflw
WLLGHO QHbGH (PemOWTES HobsHed L LD eueny STewitiuid usdGeaum Lulnd QHTLTHm6N
OFuI615560

(1)  sw vpsels psld SiI0g SMe OO DQLILMLE SHSIOBSMET FTTUTHES QHTEwH
ool L LGHO @bHHG (PHPWTS Hbsed WLLLD eueny sSTewliuBl usdGoum uuimd
OFTLISmeNE OFUIWalE5HH60

aGFLIOTE Bmemibhs SHNHSHDEHTE GUW HUID WOGaD (WSHEWITS DIUTEHEHSE ADWEH
Qarhds Geouswi(hd. pTHLUSHCCW Bxemeuwren (PwDHsEHLaT Hels  LyFHenaisanend
IiusHE@ osleijamen FEUGSSH FHSSI.

&.0ur.s. (Wi ) @maunps sang Al Lfbms 2013
- 96 -




&.0ur.s. (Wi ) @maunps sang Al Lfbms 2013
-97.-



&.0ur.s. (Wi ) @maunps sang Al Lfbms 2013
-98 -



