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fteht

FAfey wd wfw

afeerl i ardfaes Hen 9 on
[fewl 1 Hehed o Feehel —
TRt fafy

Hfeet =1 faasm

e &1 T - fovevoTes
fafer

fordt o o Tifa

fordt THae o ThEHN. o)l §
Tfq

e g

3.10 THEHH I fd

s
fommoia faug
e

fusa ot o To feufq, fowemm™, o @ ©RO &t aROmeH Wi
forfa foran on, fomeRt fordlt a5 o1 W@ @A 10 1 90 A
o fofu atrevaenal uedt & | it Tmfard i o w1 & feemd
e ¢, SEfeIT 3 RE o faeneqs 9er i + SN - foml @ =
F Gehd & | Wg wa &9 g w1 a1 e (u gHaet) =
e (feepeem) o wE =ed €, 79 &8 swdaa sdifasw afemat
1 AT HT o Ty WIS T STl USdl § | STAqd Fagem
79 afeen ®t 9w (s1eid afen oF N U 3% IUEM H W i
faferal) et | afer s @ 2 afkel w1 9 Sier, serEn A o e
ST ® 2 Gfkel w1 Rt areafas gem 9 Ton Y al g6 e aiomy
fierm ? 9% 94 &9 sHfae diet a9 fordt amaa ° a5 & o @
@R 1 GRIT i o foTe 39 |ien 1 ST i 96 | 3Heh a1
7 et avaa ® axg &1 fd W afie=t w0 | e avaa § wifa
o e SR oh ®Y § Y THGHM &IRd T 1 STeqTT Hal el
Teh Yere 1 71fa o faoa o fomar o wet | gefig 7fa © en el
ufifed € forgert gar 2fes Sie o fagw wewa © | 29 uhaHH g
T ! Fo TR 9 == & |

TH T A H 59 gl &y & 3= e |
Fferdta fq o forg faarfia femean ST wepan 2
3.2 affeyr wa wfgwr
1 s TR o T wf § e W E | R Y
I 7 ¢ Tor afew o @t faom &1 Gag i 2 =&t anfew & @y
T T A | Tk eAfsw A 9 i ¢ fee ae ufmm g @
TH had T e Td 3fad Ak g g0 ®9 § e foRan ST dehal
2 | THoh IR € : q fagel o ofta w1 gf, forel oeq w1 wefd
(3=gur), fedl awq &1 dmgHA, 01 a8 9ug foq W
FE TN R % | s % W ¥ @ fem oA e ¥ W
G SIS o | S 1 g9 St a9 & Sie Hehd ©, H
Thd ®, TON A1 9N A Gehd § | TR w9 G geme o o
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FIA & | I o T, Afk foReht a1 e sk
e %HY: 1.0 m G1 0.5 m € al STH! qRATT =R/
st & AM, 1.0m+0.5m+ 1.0 m + 0.5 m =
3.0 m BN BT Sl H el eh SAfEe & qef qieA
f TH AW 7 | TH TH T ITE R TER w
e frdt Tk T 1 SAfeshdd T =AqH d9 e
35.6 °C @ 24.2 °C € ql 39 T & 3 11.4 °C
B | 3 YR AR wegfaftem o fedt themE S|
¥ 1 9 10 cm ® 3N SUhT FA0M 2.7 kg ® al
IUHT AT 10°m®  (TH AfD) B e =\
2.7x10° kg/m® ¥t T 31w |

T wfeer Ui 97 Afer @ faew wfmmr qen feem
i B T o o AN wWeleht fraw o frEm stemn
TAMR aqds & AT Gaet fem &1 ae w
? | 3H YR, U GiEW I SHep URHAT T FEA 9l
feon g1 =1 i € | P wifaes Uil o afet
TN oo Y €, A € TR, o, R qn W |

e 1 A F % for T T e ER
e T AN BT | S TR o WK 1 e wH
o foru v fag &1 wam &3 | W™ 71y 9 faed 99
iifer He ateri o1 fera o giverer g €, zafa
Teh WIS i 38R o ST qX ST o hid &, S
v | 39 YR v A1 v I &1 o |iW i FH Hwd
& | ol wfer ok qiCATOT 1 W B9 SEeRT (A HA'
FEd & SN IW |v| = v 5N K FW € | 38 TR
T Gy 1 4 AR 1R AAM AT a, p, q, T, ..... X,
y ¥ oo hd € Sieh $9eh UICATON i HEI: B A
ma,p,q,n....x,ygmwiﬁﬁlﬂﬁ§|
3.2.1 frafa wg fararus wfger
fordlt Tmaer ¥ fom g @t fearfa =tea &0 o foro
& gfaurger e 63 0 1 o fog & &9 § g
T | Heu Rty fF & fae-faes w9 ¢ SRy W
&g w1 feufq wae: poik p @ (9 3.1a) 180 P
1 O U Th T 1 ¥ WIS 2 ¢ | 79 YR OP H9d
t W g i feurfa wfcw et 1 59 W@ & TR W=
R 1 o @ <9 € 1 38 e fee (W i)
r 9 frefa ot 8, 319fq OP = r | 3¢ Y&R faig P’
w1 Tk g feufa afew o' I rr @ fEfud i T

iEe ¢ 1 @aTE SHeh YA i FEfid shidt € qen
ofewr =1 faen 5 =it fge emfew P (fg 0 @ 3@
R) feord BN | AR 3% P ¥ TR P’ R TgA St
2 a1 wfw PP (&t =0 P W e oY PP W ®)
g P (@ t) 9 P (W99 t') T 7fd o 9Ta
Tareermom wfasr Feam ¢ |

yq F

(a) (b)

o7 3.1 (a) Fefa qer facemaT afewn, (b) fawemaT qfeer
PQ dur 7fqd & fa=7-fi=7 =rf |

Tel 718 o1 Hewqul 7 fof ‘fazeme afser’ 1w
WA W@ W FHd H B S &g i sifay feafq @t
ITh! URftweh ferfa @ Siedl € qen 98 39 ardifeh
Ty W AR T s 9% g faget o "e =en
S B | SSTENerEy, S o e 3. 1b o few@rn wen
2, urfisrer fearfa p qen sifm feafa @ o Aen foreemmm
Tfer pQ T o€t € wg Sl feufal o <t el T
@i S PABCQ, PDQ @1 PBEFQ 37elT-37 ® |
T YR, Rt aF fagen’ & e fazema afevr &1
TRATOT =T A Tl aYg H GT-Aeg d FH g
& a7 3T aTaT giar &1 fusd e o off w '
@ o ST MaHH 9% oF fau 3§ qe3 & Helrita
FEE Tl |
3.2.2 Gfewn i wuar

T Hiwl A U1 B 1 sheiel qHl SUEX el S Gehdl
2 STe IToh TRCHTT SIS B T Skl fS¥ THM Bl |

o1 3.2(a) ® < 9HM G A 941 B Wi <9I
T R | BY STRT HMAT 1 TG A ¥ L TR
£ | B &l @ & 9A fagetsd qifs Sush! 75 Q
e A 1 o8 O o It &l 9 | fRe =ifer 377eh
IS S We P oft Hawdl € 37 <Al WGy ae e |
YT 39 GHEA hl A=B % ®9 § foi@d © | 39

*  cheel GHI HTAF dcA ARTE T S 7 ST drefe g € | Selh g =1 e @t SR W1 O a1 96 #R G &

i guR sy d gl w1 fefaar fuifa T&T & 1 safe S/ uh Qe w1 @ o GEiaR ey #ed € d afker sraRafdd
Al & | §9 YR o Givl 1 g9 ‘g qfevl’ #wd & | gl $o wGifdd Syam 4 aker &1 fefa a1 s fHar @
wEyul gidl & | UH Wil %1 g ‘T @ievl’ #Ed gl
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(@) (b)
ferd 3.2 (a) 3 GHH GRT A T B, (b) 3 GRITA’ T B’
STTEM & Ty 3% cdareal a8 & |

a1 H1 AR eAH e % o 3.2(b) o ==ifa afew
A’ 3T B’ o IRET M € R oft S afewr gae 2t
T Fife ST o SFem-3em § | A g9 B' H
39k & @ fagsn S 3Tt 7= Q' A’ Hi
Io8 O’ ¥ HUwdt 81 S @t <t B’ &1 ¥ S, A’ oY
P’ o1 Ul & BFT |
3.3 Wigell i arafass W& | U
g T A A Hl fRHl o mes & A 9 o1
@ B us |fewr & fieran ® frment aftmon afke A &
ORATOT T AT € S § den ot fawm w@ @ S
A F1 ? | 39 U HI BH \A U faed ® |

INMEMA|TR A>0
STEEEET, AfK A i 2 § TN fman Se, o afon
Hfewr 24 3T (o3 3.3a) foraart fezm A =1 fem Bt
e R |A| T SR BT | WY A H AR T
TN & —A 9 TN 3 df Tk 71 T 9red g
? fogant feon A =1 fson & faoda @ oin fowem
ORATOT |A| HT A T B

g forelt afeer A &1 woTHE Heme i -1
q-1.5 9 on L df gRRomd wfzw o 3.3(b) 9
B |

(a) (b)

Ly
m

(b)
fera 3.3 (a) TRET A T 39 YAIHF Gl T G 07 A
R gred gRUmHT 9w, (b) GiRe A e 3/
FUTHF GES -1 Tq -1.5 & T FA W

ured GROITET GieeT |

it § 579 ek A gR wfkwr A i on fR
ST & o8 HIE AW B TRl © foree T wh fermnd
B © | oua AA i faed A o A w1 femie %
TUEwA o I BN | SIRORAE, A€ g9 fRet
3TeR o |f<e 1 foRelt (FF3) STauat | 7o &< a1 &9
T Tomerma @feet ure g |

3.4 GiE9T HT Yoheld o SGheT : UTHT Tafer

St o @UE 3.2 | el S Tkl ® T @fee 4 &
s fem a1 TarR 9qds & A o e @1 e
F & | o 79 et fafy g A ok 5@ frEm
A | 89 o 3.4 (a) ¥ ST AR fRet a9aa
¥ feord < |kl A o1 B W fo=m & € | 39 |
F FH H Al -GSl Hi dAdred Al &
TRATT o FHEOE € | AT A + B W & o fag foam
3.4(b) % U 9 AW B 39 YK W & f&%
IYeh! Io5 Aicw A % Y WE | R0 A & =8

A

%
’c:-._z B
o ‘
C
(©) (d)

fora 3.4 (a) QR¥T A T B, (b) TRIT A T B FT TR A3 gRT ST, (c) TRl B d A &7 71 fafy grr sier,
(d) TN 3 g G Farea qe=d (99 &1 9597 |
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%1 B % f ¥ wiig 34 € | 7€ T@r 0Q uRomd wfeer
R 1 7o hdl € S HiEe A 991 B 1 41T €| itk
qfeen o Sied 1 39 fafy § afeet o 9 fodt © &
3 =1 T A 755§ Sied €, salery 39 i fafy
=1 vird o U= Tafr <5 9 ¥ < s @ 1 Stk
e 3R IRt gfeer frdt Hrys &t dH e a9
¥ | zafau g fafu <t afew 9w o B feam o
FEd B | A B9 B+A 1 IROTH e o Y dr ot
B 9@l gfkw R 9« eiar & (e 3.4c) 1 39 TR
ofeen @1 ‘e fafma’ (wfel & Sed o afg
IR1 HH o5 < d off g wfewr 7 awer) ©

A+B=B+A (3.1)
el 1 9 @@= 779 1 i g S @ S fh
o 3.4 (d) ® <wien 0 ® | Wil A 9 B W wEd
Srget 3R TR |feer ¢ i Sied W S giomm wra
BI1 € 98 o'l © S WK B 3R C i el Sigsht R
A 1 Sirgd R e €, sieiq

(A+B)+C=A +(B+C) (3.2)
T gue iR fauda afzel @ Sied W @ gy
et 2 &9 < ke A 3R -A 5= fo 3.3(b)
Y feme™ B, W fa=R #3d € | S0 91 A + (<A) =
it 2 wfew 1 afmmor a@ € foreg faen foada 2,
Tofere R |fewr w1 i 9= e SR 3 0 |§
= H

A-A=0 0] =0 (3.3)
0 %! W I WEW Fed § | Ffw Y= AR H
it I B €, sefery gwa fem wn fefor w@
fohal ST Thal § | WTEA 9 BH Uh WG9 A
T& I G O F@ 7 ot uRomreey g
gfeer g1 fierm fohwg 3T 9RATMT I 8FM | O Hkw
o qeA U e R

(@

A +0=A
A0=0
0A=0 (3.4)

v wfw 1 sdifaes 1 @ 7 2 S o 3.1(a)
¥ femrn e ® ww fedt ude | feafq e foeemmm
Hfeel W faar @ & | 79 ofifee fo frd gqo ¢
IS TG P W€ | 98 P’ d S [: P R o199 37
STt € 1 59 feerfa & oeq w1 ferenmas s g6 2 W
yRfier TE eifam fufmn Sardt 8 S 7, s9feu
forermas “v= afger” =
|fgon o1 Fahe 9wl o A h ' A off
uftsifea foran < Shar & | 9 Gfeeli A 9 B % 3
w1 g9 < il A 9 -B o I o ®9 H 79 R
q T FW T :

A-B=A+(-B) (3.5)
39 fo= 3.5 o <wiian 0 € | WG9 -B % Wiy A °
Sigd R, = (A— B) U< &1 © | o o fore geft fort
ﬁl:lfmn A+ B &I o fe@mn @ ® | wuraw

T |iKe Hi Sed o fau 37! 7= #1 T 3w
fig O W o € St fost 3.6(a) H T o 21
T A % 3 9 B % TR TF @ G € R

gt [fo=t 3.6 (b)]| o1 3.6 (c) & @fwi A 9 B &1
IRumTH e o foae fas fm &1 swEm feamen
T ® | g Tl ® e © R Al fafie @ ww w
RO FeRerdl € | 39 YR <Al fafEl ghge €

(b)
for7 3.5 (a) 3 TR ATB,-B i o @ 71 & 1 (b) FREA T G B F G-IR0MT R, E 1 o o o qien
A TB AR, 4 f@er T
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ferd 3.6 (a) U & YA foI5 16t T GREIA 9 B W, (b) TER FgYT [ gRT A+B I 9157 31, (¢) ST 9iem
& Sied B GHR =gy & By @iy & gaged € |

3.5 wfeyn @ foaem
PR SRESNR  fr t Fo efph
. ERRPRN T = o T IR (A ) afswr € qon A s qHaA § HIE
12ms!F S § T F e fm =1 9w € | (Fo 3.8) 79 A 1 < Wiew & A &
A A S | a T W S o ag w9 o faeifor foran <1 Wbl 2 | U @few a o fReh

ST BT R feem § e =fey 2 AR A F [UES o 9 H SR TH TR T
GfEeT b & TUHRSA & Y H 7 | T B ok T Tee
Vi AdEU TR s 0 qn YH P2 IfFRO Ya
N THIMR Teh ST @1 Wiae 920 P § Th 9 Wb &
) TOiR G | 9 AT F T TR H Q R Hredt
W E €1,
v, A=O0OP=0@g+QP (3.6)
R W ik 0Q, a & FHX & 921 Q P, b o THIM ©
S zafay
0Q=/1a T QP=ub 3.7)
R 3.7 SRl AU p HIE St SEd © |
A ¢ W@W&é‘ﬁﬁqﬁ'?ﬁvrﬂ%vw@ P
fost 3.7 o <wian T ©1 3Rl NG weH o 3TER
W 1 M ¥ | Wikw o A o W % SER v, &
qem v_ % ufomh R fo § @ w0 f 1R w A ub
qftaToT BAT- $ )
R:N/Ur2+vi:\/352+122m571:37m571 A8 Q
Sl @ R FE 0 g ® ®)
tan¢9=1;—‘”=%=0.343 o7 3.8 (a) 3 g GiesTa 9 b, (b) GRAA Fa
r Fb & T51 F fageT |
dq  O=tan! (0.343) =19
AU TS 1 I DI FeaAeX T § FEAE 37d: A =Aa+ub (3.8)

¥ 19 & & 996 gL Y@ f@m FH R @

) ) TH HE Ghd 8 o A Hl a 9 b ok RY A
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[ET-SI2ah] UM Aa ae pb o foifea 3 f=n T
2 1 39 fafy =1 ST week ww Rt wfew @ s
A o < Giew-seen] § faifd w2 god © | T
fror oF Wi i FerEd ¥ THahien fewme fem
o Ty feRelt wfker 1 foreiom gfaersee @i ? |
9 dfesli w1 THF Gl Fed © 9 W I gH
==t w3 |
Ui Q9T : THis Afew o8 T & ¢ foaeh
qfeAToT U B e = R faviy fewn & e =
Tl SEeh! hig fom Bl © SR € i A | A
e =re G & T 3He ST B 7 | f99 3.9a
¥ 7| e am?ﬁaﬁ?fsnmﬁwﬁxyamz
el o STV Tehish | I TH HEA: §,j A |
gmaqaﬁwﬁ%wﬁﬁﬁwﬂwﬂﬁﬂ%w
lil=jI=k =1 (3.9)
Y Uik G T T o ol & | g afsel
W TTHR! ST Y89 o o 894 39 J&h | Al <R
i, j, k % ST TH Y (A) o fen & | F=ifw 29
3™ | TH ohad fgfadia Tifa &1 € e W ®
& oTd: B9 Fad 3 Ui GfEel i STevaehdl R |
g el Tahieh TfET ! T AT A | o1
R @ IROT UH WY A AT | WERaEn fedt
ey A &1 19 TR 9 e L HHEA 7 :
A=|Ald
Tl A % SRY 4 Thih HEW T |
=0 forslt Tfeer A i T Afew aen (o &
o foifsiq ¢ T & | 9H ehfse for f= (3.9b) &
ITER |iEw A THael xy W feorg € 1 fo1 3.9(b) &
IR A o 9 ¥ e frdue o1al W o9 died ¥
To¥ B I WRw A, 9 A, T UER U« € R
A +A, A|wﬁAwHﬁ:ﬂ & TR ©
N A, THF T ] ¥ W 2, o

(8.10)

- A1=Ax i’A2=Ay j o &
Tl A, T A Sl Hed €

TWURRA=A_{+A, j (3.12)

=0 fa7 (3.90) ® <wifen 0 @ | AREH A T A F EH
Twl A F x- 9 y- 5k Fed | Tl 78 96 A
I € R A 9few T €, A, T wRw 7 155
TR A §UF A E

Freprorfufa =1 STFM HEh A q A, H A H
GRETT GO S BRI x-E % W S el F0 0
% e H e H GFA ©

A =Acos 6

A =Asin 0 (3.13)
e (3.13) @ T ¥ fr fRd oy @ e
FIT g IR F T I IE UFICHF, FOTHS A1
I B Gl B |

fordlt Tmdel T Afw A F e FH o fag
319 goR I < fafEr @ .
(i) 3Tk 9fAT A T 3Hh G x-2781 & G ST

T HIUT G gRI, Fean
(i) STk i A T A G |

qﬁAHW@%ﬁﬂﬁ%ﬁAaﬁ'{A F AH
W(SIS)@WWWW%IH&’AQE
AmﬁﬁAamewmﬁmW@aﬁﬁw
T T

(3.11)

Ax + Ay = A%cos?0 + A%sin?0 = a2

SeEl A= A2 + A2

. A
Td tan 8 = —=
A

sivft 9 39 fafy § T @ (xy)TEaa |
fereht e =l Sweh wreen! o fomifsma fepan @ formg 2ot

(3.14)

A
, @ =tan g
A

X

(3.15)

o7 3.9 () THTF R L], k o787 x, y, z & STV 8, (b) Tona Tl A i x QT y 3781 & ST FHT A, T A,
o foifsrd T 8, () A, T A, T i 7o § F T F e fww E
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fafy gro fordt afser A =1 & fameti o x, y 9o 2
a1eil o STfEe < skl | feifora feman < ek € |
A AT x-, y-, T z- 3T&l F AL RV HUA: , B AN
y e [fad 3.9 (@)] @t
A=Acosaq, Ay=Acos B, A =Acosy
3.16(a)

(d)
I 3.9(d) T A Fx,y Wz -
T fagisT |
T 'Y 9,
A=Ai+Aj+AKk (3.16D)

T A a1 aRAT
A=A +A] +A]
B |

s feafq afewr r &1 fFr=fafea ywr @ == fe= st
W%:

(3.16¢)

r=xityj+zk (3.17)
TGl x, y A z GRS ¢ oF &0 x-, y-, z- o AR
TH T |
3.6 It &1 A : faverwunare fafy
I |9 i Sied 1 ekt fafu g afeer qen 3o
RO SR w1 T €9 9 96eH ¥ 9eee a6l ©,
W el e fafu e gl € IR TEeRt o
off iftd =it © | Fa=-fo= feel =61 s9ok 9 e
i ToeTreRt SiieT atfueh ST Bl 81 | efifog fom
forel 9aer § <1 wfewt Adar B E 5o ses wuw:
A ATNB, BT

A=A d+Aj

&7l & STV HIHI

B= B i +Byj (3.18)
HH ST foF R 361 9 ®, @t
R=A+B
= (Axi +ij) +(Bxi +Byj) (3.19)

Fifer Gfeer swafafmg qen de=d f=mi &1 oo wd
¥, zafern e (3.19) § = foRu T afesh
51 JohR ¥ q: aferd #X Thd €

R=(a, +B,)i+(a, +B,)j (3.19a)
FfF R = R +R,j (3.20)
AT R =A+B,R=A+B, (3.21)

= wHR T A R # Y 2 i A S
B & TTd Tl & AN % SR BT E |

i foment o faw wieen A 8 B &1 g9 =
THER ¥ IR W T

A=Ai+Aj+AK

B=B,i+B,j+Bk

R=A+B=Rd+Rj +Rk
&l ¥eF! R, R, A1 R % AF f 71 4§ 2

R =A +B,

R =A +B

y y y

R =A+B, (3.22)
g fafy &1 s@® afel ol Sigd 9 WM o fag

ST § o Hehd € | SSEnd, A a, b 9 ¢ qH
wfew =1 yr 9 fgu 7w & ¢

a=-a 1+ayJ +ta, k
b :bxl +by_] +bzk

c:cxi+cyj+czl; (3.23a)
q AT T=a+b-co Teh ARG 8i:

TX=aX+bX—CX

T =a+b —-c

y y y y

T =a+b -c, (3.23Db)

p 37TEVor 3.2 To 3.10H fem@my 7w < |fewii A qen
B o S= 1 hI0T @ © | 3ok UROTH G
qfeATor qen fen Seek 9Remon dem 0 o Ug H
THeRTfeTT |

* gq o W e N T g, B F y o ReptyH | € 1 9 UE < @l & ot o vl € S Uk gHae | Tl €
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ferT 3.10

go7 99 3.10 o 3TIER AM oL fF OP @21 0Q
T gfegli A 991 B &l e Hd ©, foreh & @l
HI0 0T | T T A ok FHR =gl e g g H
TRoTe |wfewr R W g 59 fo 5 os g fe@ren
TR | 38 TR
R=A+B
o & SN, OP & oieq & de1 PM, OS o Wiee € |
0 0S?= ON?+ SN?
g ON=0OP+PN=A+Bcos 8
SN = Bsin 6
OS? = (A+B cos 8)*+ (B sin 6)?
AUl R?= A%+ B>+ 2AB cos 6

R=vA2 +B%+2ABcosf (3243
195t OSNH, SN=0Ssina=Rsina
g S PSN ®, SN = PS sin 6= B sin 8
3dud Rsina=Bsin 6
R B
379 y =— (3.24Db)
sinf sino
E'Fﬁ YR, PM=Asina =Bsin
A B
e sin B T sina (3.24¢)
G (3.24b) T (3.24¢) ¥ BH WK BT -
R A B
sind sinpB sina 8.24d)

THIH (3.24d) % 5N &H F=hd I3 W F -

sin g = —sin 8 (8.24¢)
R
T& R 1 9H GHIHOT (3.24a) § oo wn ®
SN Bsin 8
a0, tana = (3.241)

OP+PN A +Bcos8

THFIT (3.24a) © UROTH R 1 9RATT qen
THIHT (3.24¢) T THT KON WIe@ T <1 Thell T |
THIHIT (3.24a) i ShIET-TEH T GHIHT (3.24d)
i war-fra wed ® | <

b 3ITTEYUT 3.3 TS W@k IW @0 &1 3R
25 km/h o o § TGHM B | 39 &5 § STel- R
AT 10km/h B | STA-4RT 1 fom <feror @ o =61
3N 60° T2 | Hiewdie 1 qRomH o ferfa |

gor fos 3.11 9 Wfew v, HIeTEe o o7 i el v, S
m%aﬂﬁmmﬁglwéwfmﬁw
feom <wiié ¢ € | wikw A & g =gy e %
SUR g gfomdt R &1 feem fe o wEAE

Vb

S
fa 3.11

T ® | FIA-FT &1 ST FE 9 R &1 9RAT
FehTel Tehd © |

R = Jv? + U2 +20,0,c08120°

=/25% +10? +2x25 x10(-1/2) 022 km/h

R &1 fon 3@ & & fau g0 ‘sn-fem’ =1 s
W B

R v

C

v
X - 9, sin ¢ =—sin
sin & sin @ R

_10xsin120° 1043
21.8 2x21.8

00.397

p0 23.4° <

3.7 Toret wHaer ® Tifd

TH @UE H g9 el 1 YA HT 4 fomei
o Tfq 19U HAT |
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3.7.1 Teafa afeyr qor fawema=

fordt Tvaa ® feerd &1 P a1 x-y FASeraa o qa fag
o wny feafg wfkw ¢ (fom (3.12)] &1 FAfafaa
GO G o H B
r=xi+yj
Tl x T y & x—q y- o SR 1 o TEH B |
T T0 w0 o fdener oft ke Thd § |
A ST fof f93 (3.12b) & STTHR 1S HU1 A @
T oI5 9 ok STV Jerd § | fRdlt o ¢ W gHeRT
feafa P 2 9o T o9 &0 ¢ R THHT feafa PR
FU1 o foren e &1 g0 fAfafed TR ¥ foag,
Ar=1r-r1 (3.25)

T feen P A P HT SR B

2N

fer 3.12 (a) Fefa Qi1 v, (b) foRmaT Ar T 1 &7
Figa a7 v

THHO (3.25) hl BH G °oF FeHh b ®Y H
fr=iiferd PR 9 e i,
Ar :(x'i+y'j)—(xi+yj)

= iAx + jAy
ZI%TAx=x’—x,Ay=y’—y (3.26)
T
%] ok TeeT SIR Wa TWa SFalel o 3TUTd i 8x
3gd 97 () wed §, 3:

‘_]:E :M :ig +jﬂ

At At At T At (8-27)

W%%,Wmﬁa(&m] o STER 3fd o

1 fegn o2t 2, St Ar HT R

TMAAE o 1 A (e ) Ifa gaw
IR (At 0 &1 HE H)forerds Ar &1 w5
IR At 9 U B | 3W §H v § oF Hal, I7:

or_dr

=lim = (3.28)
il 3.13(a) © @ 3.13(d) T TBE § 36 HH=
THH 1 ST W THe S Tk € | g foA A A
@1 39 9 I <9 ® 5 W A aeg e ¢ W ey
P T e YRR HI € | 9% ki fEfd Ac, A, At
T % 3G HAA: P, P,, P,, § =¥ el € | T
T | 0T T foRTTH SFH: Ar, Ar,, Ar,, ® | fo
(a), (b) AT (c) H HHRI: Wed Y At o HHI 31efid At,,
At,, At,, (At,> At,> At,) % TTT 01 % 3id o1 ¥ 1
faon =i Rwmr T ® 1 SW A AL 0T ArL0 T
Ar 7% T Tet Y@ % efEw € 5 @ (e 3.13d))
34 YR U9 o foRHl fog U a7 39 fog u¥ @iet
T Tyt 3ET GRT e giar & faaet v avg &
e & rgfevr giat &1
gfaen o faQ v ol 89 94: ¥e& oh &9 § Fefarad
TN ¥ T HW T
dr
.
dt

HAx . Ayt
= lim O—i+—jC (3.29)
at-o0At At C

A Ax Ay
=i lim —+j lim —
At 0 At At 0 At
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N
y Yy @“
s %
AE P P
r r y Iz
S 0 "3
© © (b)
y l - ?&Q“ y %'i\‘
“ar, &
P Ps3 P
r I r
0 > O g
(©) (d

ferT 3,13 SId & G0 a0t At I F1 9T i wf #
oI 8, 3iiga 9 v a%] & av v & S &l
STl € | v &7 9 TRt e 9o W g9 3w &

TaIR B
_:dx .dy _ 3
a, V_IE+JE_U"1 +u,J.
- dx dy
T30 U, :E,vy :E [3303)

3q: A 99 o ®er o B9 H g9 e x 3R y
aﬁ%aﬁ%ﬂmqﬁwﬁww vxaﬁTvyﬁaﬂFﬁ
L TR T |

wfewr v o1 uftmmr fr=fatea s,

p= /U§+Uj (3.30b)
qq GHT fIm w0 g T TER 9 =
B

0, C
tan@zv—y, 6:tan_1[j—y[
B, b

UJC

(8.30¢)

X

a1 3.14 # fog P W forelt a1 @it v o6 fow o,
v, T T FI I T E |

A

o X
o737 3.14 AT v & e v, v, T I 6 ST x-376 G

WTFIT? ! f\?ﬁﬁvx=vcose,vy=vsin6
T
x-y THa B Tfag s 1 3{ra @RT (a) SHoR o
T gRe de T 99T AaUa At o ST oh SUeT
BT

a=. A(U"Hvyj) = A”Xi+Avyj (3.31a)
At At At At

a=a,+a,j. (3.31b)

TTOT ( AIREIOTE TERT) S el o HTHT=I HH o Sia
2l & W THA el I B S ®

SUC|

. Av
a= lim — (3.32a)
At - 0 At
Fifew Av = 1A + jAv,, 38T
R v N Av
a=ilim X +j lim
At 0 At At 0 At
ERE| a=ia+ja, (3.32D)
- de dvy
TRl a, = a, =—= (3.320)*

*oat Y at
3T T i Fel ot o o T 1 vl A arel ot
3ot o @1 i aRwr o fow &w wret fafy | diama
TShH I G9E Thd ¢ | T fol (3.15a) @ (3.15d)
% H THeEn T T | R e ¢ o 1 feufq fag
P 5N TR T 7 | At, At, At,, (Ot >Dt>AL) T
a5 U1 1 fefa st fogst P, P, P, 80 =9 &1

* xayﬁqﬁﬁaxamayaﬁgﬂﬁﬁwﬁwq?{ﬁ%:

LB ey

Todepdr O g2

AL

Todegded g2
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& W&
7 A V) V3 7 g
/"\ Py oA £
N &
P2
&
\% v A"
P P P
O X (0] X O X O X

AV
va >
\4

(@) (b)

() (d)

a7 3.15 @ G99 TR (@) At, (b) &, () A, (At >Dt,>At) T FAT ST @ROT 7 (d) At 0 AT & STt siaa

@R q% & R0 & aay Bl & |

T g 1 foAl (8.15) a, b 3R ¢ | 37 @l fagen p,
P, P, P, | 37 TR i ot fa@man w0 & | v A
o fau gfcw am o e oM 1 STM % Av
1 | FehTerd € | IRAT % STER Hd wRoT i
faon o€t ¥ S Av 1 B 2 | €9 dEd § T S-S
At T HH Sl Sl © a9-od Av i feen off axerd
St € 3R 3Heh qRUHEeEY @l w1 ot e axerd
® 1 3fqq: At -0 Hmn H [fe 3.15 (d)] 3fa @R,
AR T o SReR &1 W @ 3R gHeht fewm fom
H TT STER B 2 |

&1 @ fop ek fomr o @wq 7 A UF @ROT gaq
FE WA AR (A TH G R A A

& argar faudia foom &) | g & ar &7 famren

T e & o0 a7 ue &voT Qievn & &iter 0° @ 180°
& dter ®ig 4T HIT g G Bl

b 3TTEYUT 3.4 Tt %o =t frafg
r=3.0ti+2.0¢j+5.0k 2.1
SRl ¢ Uehe W oAt fohal T € | ST YUkl o
% 39 YHR B o r Hiew 4 = el Sl
(a) 0T T v(f) 9 a() 4 HiaT; (b)t=1.0s
T v() 1 TREWT 9 0 A@ HiT |

g v(t}-m-—(30n+20t23+50k)
=3.0i+4.04j
a)= ¥ =4.0j

a=4.0ms‘2y—ﬁ"{$'ﬂﬁ
t=1.0s ™R v =3.0i +4.0j

T afmr v=4/32 +42 =5.0m s ¥ qen

Tl fagn  60=tan’ %—g tan'IB§ED53 <

3.8 Tl Tuael § TehEUM @UT | T

e cfifve fF &5 a5 T® §Hdd xy H TH
TAH RO a ¥ A FR @ 7 fd a w1 AE
2 | fordt a9 ofauet o s wRoT 39 feer wRro
% A 7 oh U B 7 =a | 3T@ AF wAte ferddt
&7 t= 0 T ] 1 AT v, AT TE 3T &7 ¢ TR SHAT
%’Tv%l

T GRS o STER
270 t
YT v=v,tat (3.33a)

ITYeT AHISRIUT ! WIEN o ek oF ®9 § fefafad
TR ¥ = FW o

v=v +tat
X

Ox X

(3.33b)

319 g1 e fob aua o @y feafa afswr v fF9 g
I & | g8 UHfaH T o forw aai T fafy
1 ITAM HIT | AF A foh =0 TN =t &I W
w7 o feufd o TR FHA: r, TN r T TG &
W FHU S A v, T v § | T A A -0 = ¢t
T T HT ST W (v, + v)/2 T T ¢ —x, BT |
iifer oo i qon 9 SiaNel ST OFEE B €,

v=v t+tat
y Oy y
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37e07q

r—ro=(v+v°)t=((v°+at)+v°)t

2 2

1
=V, + Eat2

U,

1
r=ry5+Vol+ Eat2 (3.34a)

E 9 ST § ety w1 ST Gehdt © foh SEe

(3.342) %1 sTeher L FriRI (3.33a) & 7O WA

B =0 & Wr=r, B I B 9 T HIE | FHHT
(3.34a) ! T2hi & ®9 ¥ fTfaiad R 9 =
FGFR T

1
X=X +V [+ 5 a_t

Y=Y+ Vyt+ % a,t (3.34b)

Tt (3.34b) F Hie e W € R ox A y
fegnal o el weh T W s @Y et € 1 ereiq,
fepdt waaer (& famr) o wfq &t qF SIeTT-3IeTT
THFHIcT THIGHT THEAH @Ra Tfaal & &9
o GHE Hehd & S WET clsed feomsit o srfeor
g 78 mewyt ufomm € St S fomet § awg w9
Tfq o farveioor o Syantt g 2 | ==l uiom e
Tfq o forg «ff & | aga-dt wifaes feafaa & 1 daeq
TeemeA w1 STe laTsTeR Bl € SE foh g9 9ew i
& fau @ve (3.10) ® 3@ |

p ISTEYUT 3.5 t=0 & W g %0 Hol foig 9
5.0im/s o a7 § Se & LI € | x - y Tl
T 39 T TH A 901 oFdl & S SUH THGHH
T (3.01 + 2.0j) m/s? ST=L R € | (a) o
807 TR U1 ST x TS9N 84 m Bl 39 &0 IHHI
y T1cene fRam & 2 (b) 39 &9 %07 &t =1
F B2

Fo7 HHiehT (3.342) 9 r,= 0 T YTAEN 01 1 feerfq

frreifera wefientor o oer BN,

r()=v,t+ %a t

=5.0it+ % (3.0i+2.0j)

=(5.0t+1.50)1 + 1.0£5

3Taud, x()=5.0t+1.5¢

HH=1.02

S x()=84mTd t="?
. 84=50t+15£
TA FH W

t=6.0sW y=1.0(6)>=36.0m

v :% =(5.0+3.0t)i+2.0¢t j

t=6s% fau, v=23.0i+12.0j
od: & H =@, [v|]=v23% +12° 026 ms™ <

3.9 e Tfq

Y Ted @WUs W B W fa=nr fawfaa feu #
STRRFET IHh] IUANT TH Y& i T o AT
o fau & | 59 A 9% IV o 9% ISH H B
1 yaftd #T T B a 39 UNW Fed © | TE uEw
Fedid, fhene &1 afd, d9-afa a1 3= &g o 9%
B Fhdt © | TRE g™ Y fa < STer-3ten
THeIfeeh Tfaal o Fesh o URomd o w9 H fomn =
T § | T8 § UF "< fo Gl @ % afas
fon ® BT € 9 T el 9ot o HRT THTAA
@R ¥ el faen o g @ o

efger Tefiferdl 7 319 o STt of & 32
e T (1632) o 98w T o Afdsl Td Heaien
T[Tl I WA Ypid hl Seor@ fham o |

T 3199 | TH I8 AHA foh Y&l i 1 | a1y
1 Gfle 09 Y91 Slerdl € | /T o geer i
feam 1 SR v, o W R T T W ox- 34 W
(fert 3.16 & 3TER) 6, FI0T T 2 |

Theh! T % oh! T&ITIA T oh 918 IH W [ ok BRI

T S @R e A SR et €
a=-d
i a,=0, M a =-g (3.35)
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<

A
la:-gl

0,816y —
1

- — 90
01—, cos O—> X

e 3.16 v, 37 9 6, B R Feifya ferdl a5g &1 7fd |

TR o v, o e T TER B
v, =Uv,cos 6,
v,, = U, sin 6, (3.36)

7 fo 3.16 o 3TTUR o w1 IR feafa fder o=
% Ha fag W =,

x,=0,y,=0
T YRR GHIH (3.34b) &l 4 gr ¥ fodT ¢

x=v_t=(v,cos )t

qe, y = (v,sin 6) t- %g t (3.37)
THFT (3.33b) HT IYAN &k fhddt 90 ¢ o foau
o o Wh! i Ao fa@ T FHRTT | e w4

v =v, _=1U,cos 0,

v, = v,sin 6,- gt (3.38)
GHfieRTor (3.37) 9 e frelt & ¢ W gRfHe o v,
T WA HIOT 6, F TE H A o R X 3R
y- T 81 S | 39 o1 W e S o xoa y fome
o TER Tead M o 999 § U&E Tiq o fagersm
o o e B T R | A % o e § ¥ U
x- ¥k T 1 g0 ety # fEeR Ear @ Sefh o
y- FIe 38 YR qREfid g1 © WMl Je T
T fR w8 | fax 3.17 ® fafy= e & fag 39
et fafer | g9ian T © | e e fo stfueman
S arel feig o fow v, = 0 qen

v
f=tan' L =0

Dy

qTE F Y T THIHIOT

J&I® g =l 7T U T SHIT 1 BN © 2 6 frw
BH T T THIHIOT T BT | HieR0T (3.37) |
fgu g xayw’aaﬁ’ Ee) tﬁﬁﬁﬁaﬂﬁ@ﬁﬂﬁ@ﬁ
GO U BT ©

y= (tan 6’0)x—42x2
2(vocos60)
€ YIS o I o1 T € 3 gd foe 3. 17 o fe@men
T ? | R g, 6, T v, IR T, THET (3.39)
I f7 JFR § = F G ©
Yy =ax+ bx?

TH q 91 b i € | 98 Teh Weerd w1 WHIeH
2, 1l Yeiw 1 9Y WAt edl B |

(3.39)

N
Y
Vy:() A
V:V()xi
0=
NV
vyl i N
Voxd
7 0x
A~ Vox1 BA\&
vyl i
1
A/ -
Voyd '
O |
N
o
Vox 1

forT 3.17 T8 7 99 WITIFR & & |

aTfirehaw F=mg &1 99T
e AfUehan $H=TE d%h Yga oh folt foha1 9o ofar
€7 W ffS 6 a8 wma ¢ € | iR W fag Wy
= 0 HfeT FHiT (3.38) W EH t 1 °H et
g
v, = v, sin 6,-gt, =0

YT t =v, sinb /g (3.40a)
YA i IS Kl I H @M FeA THA T, T
TR (3.38) H y= 0 T fehTel ofd © | SEfeTy,

Tf= 2 (v,sin 6))/g (3.40Db)
T %1 W™ %1 IETAT 1A F5d ¢ | I8 2 3
a2 f 7= 2¢, | v 1 wwlafa @ & O & wfom
T S B B |
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qeIwy @t Hfeehdaq Feng
HHIEHTOT (3.37) H t=t, T@HT J& 5R I SATeehas
FAE h, HI UM BT SR T |

sing, J sin g, ?
y=h, = (Uosineo)gJo 0 ﬁgE’JO o ﬁ
g 2 g

. 2

a on o \osmé) 3.41)
29

gerer &7 ST e

IR feafd (x=y=0) ¥ 9o 39 fafa a% Ja
y=0 B T 5 =t TE 3 T Sfeaw W, R, Fed
1 Afas T IgEA w7, 9l 7 5 € | g,
TUE R 8RN :

R = (v,cos 90)(Tj)

=(v,cos 8) (2v,sin8)/g

2 .
_ Uy sin 26,

gl R= (3.42)

g

T (3.42) ¥ T T G wEw o o
v, T R sfusran 9@ B SE g, = 45° HfH
sin 90°= 1 (M sin 26, T AIHIH TH ) | T THR
Afershan &fas T g

%
R, =— (3.42a)
g

b ISTEYOT 3.6 : icifedl A e gEe ‘T
Egs" | wel @ T “sa.Seel o fau fSaen
AM 45° Y SR A gRT 31fush 918 2, &fast
TE SR Bid 2 | 39 HUF i fHg iy |

ge7 AR HIE F&S G, I T IR o7 v, § et
T, q SHRT TWH

_ v} sin2§,

R g

3 HION (459 + ) A1 (45° - o) o A€ 26, H
M HEST: (90° + 20) T (90° - 20) BN | sin(90°
+20) T sin(90°- 2a) I % AF TAM 37U cos
20 BIAT ® | 37d: 39 S9! & fow fep A 45° 9
TR T BN FH A SAuE &, Afae W e

%ﬁ%l <

p 3ITETT 3.7 : T U A6 fondlt @t wgH o
HH W ESI € | T ST H 490 m Tl |
o€ Ueh YeoR i aiferst R o 15 ms! o 3TRIWeh
< © Uehdl © | A1 o UfdIE i T0F HEAD
B I T HIFT o TeoRk i S deh Tgaq |
forar g < qen SHF 9 TRUd THT SEh]
= fhat oft? (9=9.8 ms2)I

Z67 TH @el Fg™ oh i hl x- A1 y- 318 1 g
93 e TR Yok S oF 99 i t=0 AHT | x- 37
T YT S9N STRIYeR o o ST qe y-31ef i
YT TS9N Sreafer HoR &1 3R gd § | S fom em
& e ok & foh T ok x- 9 y-Feh Th g R FeRk
T *, zafa
x(t)=x,+v, t
y( = y0+voyt+(1/2] a, t?
zlg\T.'xO=1j(0=0, Vy=0.a,=-g=-9.8ms>
v, =15ms?.
TeeR SH HHA WA ¥ THUal € 9 y(f) = - 490 m
0-490m=-(1/2) (9.8)
FAA t=10s
oA HTH v =y Tl v,=v,~-9 B |
3q:, 9 Yook S 9 <Al ©, a9
v, =15ms"
v, =0-9.8x10=-98ms"
A, Tee i =T

\/vi +v; =152 +982 =99 m s~ M | <

b SETETOT3.8: S Y TW HT R 30° HHW
T GU T fohehe 71 28 m s &1 a1 § Teh!
St & | (a) STfushan Serg i MO i,
(b) ST TR W A9H T § o THF T T
HIFTT, T (c) Hepd arel fog | 39 fag &1 g
Sl 1T S TR W g €, i UM ST |

g7 (a) SAfeehan =g

(v,sin 6)? (28 sin 309)?
= = m
" 2g 2(9.8)
=10.0 m BN |

(b) 3HI e W 99 3TH H o 99d

T,=(2 v, sin 6,)/g = (2 x 28 X sin 30°)/9.8
=28/9.85s=2.9s B |
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afiferent

(¢) ¥t Tt iz § < fag # 0 W g v
T W TFEd e

v2sin 28 i o
R=( o 0) :28><28><s1n60 =69 m %ﬁ"'ﬁl
g 9.8

<
3.10 ThEaM gty i
T g o] THEAH I ¥ T JAHR 9 TR Ferdt
?, 1 %] Y T h1 TEREHT T i HEd © | %
“THEHM" 39 = % G5 H T gen € S a%g i
Tfq ot e o TwmeEE (faa) wdt @ | 9 fr fam
3.18 % STTHR FE %] THTHH o1 v ¥ R = arat
I o S THE € | ST o o o i e |
R a2l @1 €, o1d: SHH Rl S 81 @ 2|
BH ROT R GRATT qe1 SHeT e T A €
T rd ¢’ G4 v I v'&H 01 1 Feafa qen ifq afsw
& v 9% Tfd o A wEe: fage pa P W R
(fo 3.18a) | R o 3TER, fwdt fog W %01 &1
1w foig R w v e T A feon ¥ A
2 | ot 3.18(al) ® a7 Wikl va vl f&@mEn @
B Tot 3.18(a2) o @iEer =i o s Fam w1 Syam
FXh Av Tl od € | iR 7o 9 7, afe o
¥, sifufa @ o € 5 v, r ok 991 v, v’ o e 2 |
TEAT, Av, Ar o Teed BT | G iR 3fea RO

@

avip=TTE % orfew @, gl 3 of Ar o wieEq
MW AR EAAVH SATW R M rar' &
are o 0 1 fgiford hedt © o 89 2@ o et
T 9 ok g bl SR BN | 321 TR i Fa 3.18(b)
o B T Ul o faw fa@mn 0 ® | Av, o1 3
1 oo qA: %% T SR B | 9 (3.18¢) H At 0
2, gEfaT 37 ol deatioTeh ool o S 81 Sl
2 | SEeh! e ohg T SR el 8% | 39 YR, Te T
frreperan @ fop wohaH gRiTa i o fog a%g o wRoT
1 &9 o7 o g 1 AR Bl € | 79 TH T RO
1 iAo feRTe |

RN o STIER, a %1 9REmT ffafad ¥ 9 =
B €,

|Av|

la] = lim —
A0 At

T ST r & ¢ % = R FI0AQ | HTE AT
anv'iﬁa MW&W@%%W
3R o= T 101 off AG B | 3Taua frarfa e gru
A 1< (ACPP’) @2 oW 9f<¥l v, v/ 9 Av 5N
i B9t (AGHI) Tweq € (T 3.18a) | 30 YR
T TS o STUR &1 e 9 fhR T o &1 odarg
1 S G S FT TIIET AT F ST ok
S TR, STATq

(b) (©)
fer 3.18 fordl a5 1 ThgaH getg i o forg a7 qor @R | B (a) @ (c) @ Ased S g (R o J 99
8l S 8) | gHR Y & Fedw fag W @R g9 & 5 i R gl & |

At 0 T H A, r @ caaq g1 ST € | 39 i1 4 #ife Av— 0 BT €, Horewy 98 4 v @ cledd g1 | 37d: gei

9 & g fag W @R &1 390 F5 HT AR gl 21
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‘Av’ ’Ar‘ |Ar|
LN B a0 |Av] = v—
v R R
ERSIG I
al = |Av| vlarl v |Ax|
a = -
At - O At AtHORAt RAt - 0 At

e AtDIE B, 9 A0 ot BT B | UE fefa 7 =g
PP’ &l ST |Ar| % a0 o THd ¢ |

A, |Ar| DvAt

|ar|
At - O At

Wli—rlD SREI

39 YR, AfWehg @0 a1 7 Fefafad m,

OvQO
= BEHU =1?’/R

9 YR fodl R 5o amat g<ita v & erafee o
I | TIHE o 9 @07 T IR 12/R S ©
et fom w3a g o g ot A eIt & | 3Eh
FHROT 56 YHR & {01 1 AfTang @0l Fed 2
(I U% = A ATl o) | 31fehg @Rl § Hafud
qqul fovcvoneRs @@ FdYem 1673 H TH €4
etk fohfeaam e (1629-1695) = Y@
FHEm o, fh=g Faadn <A &t ot Fw T b
B 3HHT I 81 TehT AT | Afehg 1 IS H Gddiea
FEd S Tk ik 9% ¢ Foreht safruma shg- s
(% 1 AR © | FifH v a°1 R 24 3T=R & g@feg
feeig, o 1 AiATOT ot 3R B 21w T
It Tedt 7 3 gad Sy HT IR Tl Bl 39 TR
ﬁmﬁgﬁwﬁﬁﬁaﬁéﬁmwﬂmqﬁ
BT ® |

Rt =g F THEHM It T o A q1 @R
H T TF TN FER T off gug gd € | FoA 3.18
T f@m T SATERAL (=t-1) T A § 5 HT P
T P/ g Sl § o {1 CP HIv A F T W T |
A6 T TH HIUTT S FEd © | HI0N o7 o (e 3781
‘STEM’) I B HIVIE O ok FHY Redd & L H
w9 4 Rl #7d € | 39 YR,

A6

w=—
At (3.44)

319 AR At THA | 7 g el Tl As H R A
(1Uiq PP'=As) I,

(3.43)

pobs
y:
. Y
fhq As = RAG, 3HfIT V=R—=R w
#d: v= wWR (3.45)

AfTehs U7 ol €9 hHIVNT =T oF ®9 H o} =
gehd € | eeq,

v w R 2
a,=—-= =w'R
R R
A a,=w'R (3.46)

T T ek TFhT oA | o] I S THF Ol € 39
B STEdHTA T Hed € | Th Hohg | oeq S Farht
T ®, SH T o%] *i g v wEd © |
W A T ° a5 g =l T 9 s = 2nR B g,
FHfeTy

v=21R/T = 2TRV (3.47)

TH ¥HR w, v 991 a 1 B A v o I § R H

T T, i

w= 2TV

v=2TWR

a, = 4Tv’R (3.48)
b SQIEYUT 3.9 : FE HIg TH JAE @A o

TS en! 51 12cm €, %9 T ® | 98 W o
afeer feer =1l W wefdr € iR 100 Wehg ® 7
TRt oM ol 81 (a) HIS &1 SIvig =1 o
faesh =t forat B2 (b) 1 R0 9w T
3T Wi 1 391 YR fohan Bim?
Z67 I8 UHEHME g9 T 1 USSR ¢ | TRl
R=12cm ® | ST =& w99
w=21/T=21x 7/100 = 0.44 rad /s

2 qen a9 v &1 HE

v=w R=0.44%X12cm=5.3cm s™!

B | g9 o & fag W v w1 fRen 39 fog w st
@ o TR TN dem ©ROT i X g9 o ohg i
SR Bl | it F8 e TR Seerdt @t §, sEfy
T Teh 3R Hewn T ] | g ©Ro1 1 qREm SR
2, frgent 9=

a=wR=(0.44sY?(12cm) =2.3cm s2 B <«
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10.

11.

112,

AR

sifzer aferar o wferal & f9H ohaet aftmT =1 ® 1 8, =, Wefd (SormM) den a sifke ufer o
T ST T
gfcer aferr 3 wfeat & fomw oftmror qon faen < @19 € 1 foRemE, 9 qen @O ofK T YRR &1 Al
& F SeRW € | 3 e |ikw e & fafre feml s e w1 2o
I fordt Tfeer A =1 freht arsafas gem A @ on #E @ 78 Tk g 9fke B 9w e @ fordht afmmr
A % URE H A T EEl ® | U ke w1 e @ d A % oerfRw gt @ a1 sues faada | fRKen 5|
o W IR et ® o A oA @ W ok |
3 wfsel A9 B @i Siied o faw a1 @ ¥% 3 Jeo &1 W fafd w1 @ gER T9gye Gy w1 3T
FAR
Tfew A FHH-fafag fEm &1 e s -

A+B=B+A
e & 98 GEwd & (799 %1 f uer W € e (A+B)+C=A+ (B+C)
I 99 U UH GiEw gl © fSEent qRamn g e § | i gRAn 91 el @ gHiee 3ueh |
feen S a1 ® |
THeh Trefertad o B €

A+0=A

A0=0

OA=0
Giewt B %1 A 9 W2 &1 a1 il 89 A 9 -B W1 Sigd o ®9 § g #id 8-

A-B=A+ (-B)
et wfeer A &1 3E g9aa § feom 1 |fcei a 9o b o sEfRw I wew Wiewn # fofa wX wwhd
&

A=)\a+ b
Tl A 9y oo g #
et afeer A 9 gafea Wuﬁiwaﬁm%ﬁwqﬁqm@m%ﬁtﬁwmﬂf@A#

sAfew et € | Ul wiew ﬁ=m

THE TR 1, §, k THR R O 3 ahw § et et <faoradt fem w st s e, y-
9 z- % IHRY A R

T form & fow Efew A 1 g9 1 YR A oI w B

A=A i+A]

Tl A TN A, FH: x-, y-Aell e A e € | AR Wew A, x5 F w6 H0 T
g @ A = Acos 6, A = Asin 6 T

A
A=|A|= /A% + A2, tan6=A—y.

forectaonege fafy @ < Gfeel ®1 ST @ SreT ST Tl ® | A x-y 9Haa § < Gl A 9 B
I R &,
R=Ri+RJ] WIR=A+B @™ R=A+*+B,

Tqet § fordl a%g 1 feufa gfew r w1 g e yER 9 o i €

r=xi+y
feafq afeel ¢ @ ¢’ o 9 & foweme w1 F= yHR 9 foed 2

Ar=r'-r
= (x’A—x)fj- (y'—y)j
=Axi+Ay j
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13.

14.

15.

16.

Ife IS a5 T99 Faa At § Ar o faeenfu et € A SHep1 Sfwd o V—A—%ﬁmlﬁmﬁmt
W %] H1 A7 Gk G 97 o WH A ok SER gl © St At I o HieThe 81 W § | S
im Ar _dr
M-0Ar dt
30 TS G o w9 H off oo w © :

v=ui+y ok
3 dx d dz
STl e
s fordt fadenss frea & o1 ) feafa &1 <@id ®, @ v R K0 w0 % 99 ok o &1 39 fag ™
=i T Tl Y@ o erfew et € |

A &g H AT At waﬂﬂaﬁvﬁv'ﬁwm%,?ﬁmaﬁww5:v;tvz%ml
mAtw@meaw%a}Wmtmaﬁaﬂw“:B‘R%:%m'

eh o Ue W 3H T YR 9§ e feRal S HehRdl ©

& 3
a=aif+aj+ak
X Y z

ax=%, ay=ddiiy, az=CZ)tz
afz T awq el Tae # THEHH R o = |a|= o’ + o’ ¥ A 2 90 &0 (=0 W I feorf
Hﬁﬁro%‘,a‘rﬁﬁmmmtmmﬁaﬁm r=r0+vot+%at2%%ﬂamménv=v0+at
BT |
v, t=0 &0 W % 3% 9T H = B 8 |

h o ®Y H

1
X =x, +v,t +§axt2

1
Y=y, +u,t +§ayt2

vX=U0x+axt

vy=voy+ayt
ford Taqe § THGHA @RU D1 Td FH q S-S GHHIH THIGHT 9 WER adaqaq T &
FERIYY & ®Y H HF GFEd B |

TATd S % IIWT 9T HIE oG IS A B ¢ A IW T FEd © | AR - W 6 B0 W A I
TR O U, B W ¢ AU % IA WA o feufa we A Wt weon fee e i-
= (v,cos ) t
=(vosin 60) t-(1/2) g t
L =V, = U,Ccos G
v, = U,sin 6,-gt

YA 1 YN TWeAdE Blal § TSEehl FHIeHT
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17.

2

gx
2 (vo cos 90)2 &

(v, sing, Y
2g ’

y= (tanﬂo)x =

g H1 ARy e h, = q«n

v, sing,

mﬁrgwq@ﬁﬁmwtm:T B |

Heo g ATl gRfues feafa 9 <@ feafq @, foen fog = Savd 9@ y = 0 @, welt T &fas i
1 Y& H1 WE R HEd € |

2
v, .
od: E W W R =gsm2903hn [

Se ¢ 9% THEHH WA ¥ Tk 9o A6 6 werdt @ 9 39 UHGE guid Tid ed € | A agg i
A v T T TEHT B R B, @ b @R, q= 0?/R B qe 38! e W9 99 % R
AR Bhft | RV A @ FE T F TAA REdT &1 R Fa § | w9 v =R B e
0 a, = *R B |

A =%g 1 Al T a4 g v &, @ o, v 9 a, & J9 e B

0=2TV, v=2TWR, a =4TtV’R

oifaes iy Yeileh Termm : FCO feoquft
fearfa afew r L] m Hfgwr | fwet o= o @
off 39 = H GHA ©
foreem= Ar [L] m "
a1 [LT ms!
(a) 3fEa v = Ar/At, |
(b) Tcetforeh v =dv/dt, "few
TORT [LT2] m s
(a) 3a a = Av/At, gfest
(b) dTeeTfoTeR a =dwv/dt, g
TS Tq
(a) Aforsmram
S | T _ U,sin 6,
SRR t [T] S ==
g
_ (v, sin 6,)*
(b) siferepay = h, [L] m =T
(c) afas == R L] m = vgsmng"
eI
(a) =IviE =a o [T rad/s =AGIAt = v/R
(b) afiyehs 3 [LT?] m s2 =1?/R
RO
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wuaet § Tfa

foemuie faua

1. fodl o%q g1 < faged oF o= ®1 qu-dar g, fower s o 9 o sweR Tl s | faemd
e 79 o sifan fagel W feRk w1 @ sEfE vo-dad (SO T @ & e @) arafas gy W fask
FIA 7 | A TREN Ol R B T wwg A ww A oot fawn T awedt | o g ufiffaat §
go-ofarg feremad o uftamor § st Bt ©

2. Wi fag 1 1 3fic § =g 1 oiwd = frel iU @9 ofauel o =1 @ SHeh ired o o qfmm
o TR BET A1 ITW AU TR | IA aEX q9 TN S q-wlarg fowead o qREm % e @ |

3. wfeer gt (3.33) @ (3.34) reil & A W R 7 e ® | fwke o % S wae srel
o arfew femife % wehd ® |

4. THEAM @R & AU JrEiaet o w0 THEHH g T | ] el i S sHH @Rt b1 ity
al feer Tear @ W SuHl e PR oRerdt ®dt € o

5. Afg ferelt oeq o T o v, 9 v, B q ITeRT GROTH S v =+ v, BN | ST Y e o 2 ok
Trde] o 1 1 o o Hefd: v, =V - v, % a9 9% H qelidifa S | 7wl v aen v, et swafts
o1 a1 o Qe owq i A B |

6. T Tfa ® fRE w1 1 qROT ©ROT g9 o ohg Wi SR Bl ® AR SHHT Wel THEHE € |

7. foE a%g &t vfq o AF *T ARt dhew @ror ¥ F fAwuifa T gl afesk @@ wfa it urfue qemet
(YRfoer feorfq o gRfws o) @ o R ot @ 1 SIEWReEY, Th € Teed ©Ro | wiaae
IE 1 AN TH WA @ ot B gewRdl @ A1 S Weae™ oft, T yRies ggnet W frek s

=

3.1 fTrfafed difes @ § 9 aqemsy 6 -6 gy € R se-w etk
S, FAHM, I, O, T, Hidl §@&A, 9, &ivig ngfa, fowenyw, wivig o
3.2 frefed =i & @ 3 orfcw il =1 sifea-
I, HiE G, wE, O, Waw gan, faea &, oiga o, gawig emel, smifes am
3.3 frefafas oo & @ THAE SRw TN F SR
qTY, @, Ao, §HA, WA, [ 9-TaE, Fe, [T fava, = e, e
3.4 R 9feq Tqre & efker qen afkw Tl & e 9o FreEfafea demfrda gfeand st @2

(a) < eifewr =1 S, (b) U & fometi o uh afew 9 s fkw & Sied, (o) U AEw & uh
AT F oM F, (d) I AR FPE, (e) I IR F S, () TH GRG F oued H G Ak
H S |

3.5 frefdafad § § gd® woF &1 Mg ufer iR wRu gfed gaRe fF a7 9@ € @ e
(a) Fordl wfker &1 wfmmor @ia ww ifewr e €, (b) FoRdl Ofkwr @1y wedk wed Sifkwl BN €,
() foreh =1 grn =t ¢ ve H1 el o wee fawenun wfew o wRHEr & e e 2, (d) R s
1 Aigd wTet (99 9 G ol GG g fauife el 9U-oies) g9 % GHF-Siaiel § w1 o SiEa
A1 % URAT W SAfE A SHSF UK BT © | (e) S O WM w1 AN S TH GWad § A 2, FH
ot v gfew T=&F B |

3.6 frefafed smfaeet #1 snfafa @ fedr s fafy g o sifse .
(&) |atb| < |a| + |b]|
(b) |atb| =||a| - |b]]|
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(c) |a-b| <|a| + |b]|
@ |a-b|=]|al] - |b]]|

= wfrser (F9ar) 1 fog w9 on] e € 2
37 fTngea+b+c+d=0, 7= Ky 7w weA § 9 wE-T FE
g B

(a) a,b, caan d ¥ ¥ &% = GRw T,

(b) (a + c) % ufmmor (b + d) s 9RHwr & S B,

(c) a &1 9@ b, ¢ Ten d = URAWK & A § HA o

N

afferer &Y B Hehal, P
d akadndsEa ESdb+csEmada qaand

& e § B, SR aE a 9o d % SR @ A 3 o7 3.19

w7l

3.8 v wefkal 200 m e arelt et Thich Tag T whien # @l € | § e o R o fag P @ whien
& H & 9 P o g fauda fag Q w fafu= geif @ ge wdudt € S fr e 3.19 o fe@mn
T R | Y Akl o faeend |iger 1 uftr fha € 2 ford weshl o fau W O § whe fhy
T 9 HT FAE F R T

3.9 #IE uEfhd gar fed geita ueh o %% O § =l ¥& &3 8 991 ek o R P R 9w 81 TH:
o€ ureh 1 URfy % SRy UEfRe = g3 QO % T (S o 3.20 ¥ fk@mn w ®) %y W
rqg 3 ST € | qreh H B 1 km @ 1 AR @ g9 § 10 o o ®F @ wfRa TER #4 (a)
el Taemed, (b) Sied o, g (c) Sied =Tl @ e

Q

fa 3.20

3.10 T gt e § H1E Het Fes Th TE T AT 2§ S s 500 m o 91 3@ a1 AR 60°
o HI W g S ¢l fhdl KU dig ¥ ¥ B Wi =k w1 AR, ©3 9 8d Hig W e
ARy g feafa § HieX T g 3 WSl W a9 w1 TR FH 9Y-dare & e fowerdd & gfmm
FI el FHifST)

3.11 =i e fore 97 vt o o ® SR g Wer o Tt el e W feud faeh g @ s 10 km
R, I Aed Bl H1E a5HA Sl werh 23 km % SehER T 9 39 o Sl © 3R 28 fie
¥ gieat o qgea 2
(a) 3t *1 3Td =1, 3R (b) SfEd A7 k1 UREIOT F EM? N T SRR §?

3.12 fodt o T #1 90 25 m S T | 98 sAfeshan dfas g0 fea @i fEW 40 mos! # A 9
Tl T8 HIE 1% B0 ¥ THAC for R S ?
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3.13

3.14

3.15

3.16

3.17

3.18

3.19

3.20

3.21

3.22

fohehe &1 FE faare frdt A w1 100 m *1 iy &fast 5 % % g1 © | 98 faeret sd@t
e &l A ¥ S frdt S 9% % Fhdal © ?

80 cm @d oMl % Th fo W Tk TeoR sien T € 3R 3 fRE wwmwwH = o Wiy fed aifas
g9 H YHE S § | A wer 25 s H 14 =eeht ol € df Wl o ol &l A SR SHeER
feem s B0H 2

F1E aga 900 km h! #1 THUAHE =1 ¥ S8 @1 € X 1.00 km e &1 %1 &fast g s
2 | THH FAMYohE XUl 1 Tecd @R o @Yl el HIST |

F= fau MU woRl ®1 egEYEE UfeU SR RO R AR R 9 g € A1 e

(a) it fa & ferelt o1 1 A2 wROT BUIN g HI A o SERw %hg w1 R B €

(b) fre foig ® foret o1 &1 9 |igw g<a 9 foag W %01 & 99 #1 w9l W & K g 2
(c) et w1 1 THEHH g T F TH wH § feran w@ e ©Ro afke uw I 9k g

et wu =1 feafa wfew frefafad 2 -

r =(3.0¢1 -2.07°} + 4.0k)m
G t Yok W € qo1 Weft Uil o "k 39 YRR 9 € fR r o Wi # = w Wi |

(a) &9 =1 v qu1 a feprfarg,
(b) t=2.0s W FU & 97 &7 @0 qen feen foa enf ?

FE K t=0 &0 R g &6 ¥ 10jms’ F O Y FAH IR K § dA x-y FHIA § THHAH
@R (8.01+2.0 ) m s2 ¥ Tt war B |

(a) T &o1 o1 1 x-FRe®w 16 m B ? s 99 sHd y-Fewe fRa g 2
(b) SH &U1 U wI =@ fepa BN 2

i jEEE x- oyt & srfew www afew €1 wRel e jAen - & ofmnr e foen s
B2 W A=2i+3] % i+jF i-] > fawned & egfew wewk Fremferw) [ oy wwt fafy 1 o=
F TFA T

et feopom W & Wes Tfd & forw fefafed gaai § @ ®H-91 99 7 2

@ v, =1/2) (v(t) + v ()

b)v .. =I[(t)-x)]/(t,-t)
(c)v(=v (0 +at
Ar@=r0)+v©O)t+(1/2)at
(ea . =[v(t)-v()/(t-t)
7 ‘el R W S ¢, 9 ¢, ¥ gafud sifae afe & o wH @
frefafed & O g ®oF %1 AFYES IfET 9 HROT TS ISRl Gied 9dqisy R # g8 O § A
SIES IS
sfew o7 i € S
(@) foeh fFan & wefem @@ 2,
(b) et FoTcHE T e,
(c) Tormme =it 2,
(d) fordt o R & fag o W fag & &= 78 a=ad,
(e) 37 @i T¥iehi o foru Uh & WM TEdt € =R Srel W Seen srtaferare fae-fae | A e
FE TFAE et ¥ 3400 m H FUE W I W § | AR gest W frelt srareiioh foig W agAn w5
10.0 s =1 g8 =1 fearfean 30° 1 101 SR € A1 SGAM T WA 1 A 2
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