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TU had Uk W& TF 3fad Ak gN YUl §9 § e TR ST Hehal
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H B | I F T, A Feredt et 1t o S
IS %A 1.0m 991 0.5 m © df SEh! qRay =i
oenstl & A, 1.0m + 0.5 m + 1.0 m + 0.5 m =
3.0m BN B ST i SeE T (G & qe g
o Tk W T | TH TH T IR R R HA
g frdt Tk T o1 eifechan ©d =Aaw A9 e
35.6 °C U1 24.2 °C & d T IHI ol 3@ 114 °C
B | TE YRR AR wegfufm o fedt teame 2
¥ 1 9N 10 cm € 3R STHT FAUH 2.7 kg ® Al
IHHT FAF 102 m?®  (Th 3AfER) B qen A
2.710° kg/m® ¥ Tk few € |

e wiger Ui o7 i € fad ufmmr qen fen
I B 2 T o AN weeht Brw o frem e
HAFTR oqeds o A e w1 aer e
2 | T YR, Tk HiG 1 S@oh TRHATT 1 @A a1
fE9m g1 =k d € | @ wifes TRET e |t
SN o9 hid €, 9 € ToRea, o, Rl qefl ue |

ieer 1 e HH o fau 39 T § g9 0
3Rl 1 WA w4 | S foR o @iy w1 o w
= foau v fag 1 7@ &3 | )G 719 9 foed 9w
iR W s1er 1 fore oer givehe 2 &, sufg
T GfYl 1 318 o I AR oehy 99 hid &, 919
V | 39 YRR v A1 v S 81 a7 9wl i e
T | el e o oREmo &1 = B9 SHeET CwE HE'
FEd SR SW |vl = v SN K FW € | TH TR
TF ARIT I A A SR AN AT a, p, qQ, I, ..... X,
y © R hid ® Selfeh ek URAN w1 HHI: €6 A
ma,p,q,r,....x,ymWW%l
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T | Foq Fifve fs g - o ¢ el ™
%] *1 feorfq wme: ik P @ (fad 4.1a) 189 P
1 O ¥ T el 1@l 9§ S 3§ | 39 WhR OP UHA
t T as w1 ferfa wfcw sFft | 39 W@ & T W T
TR 1 e @ < ¥ 1 o TR fag (Am it
r O f7&fia w1 €, 3ufq OP =1 | 3¢ WK foig P
=1 TF R feufa wfew op o ¢ ¥ fref w €

RS ¢ 1 waTE SHeh URAT 1 Fefd hedt @ ae
ofew 1 fen o8 et foger sHfEe P (95 0 @ <&
R) feord BFM | AR o"g P ¥ T P R Tgd St
% il wiew pp’ (S T=8 P W o1 3¥ P’ R )
g P (¥ t) 9 P (999 t) T& T o 9@
oo wfger Feam 7 |
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(@) (b)

o 4.1 (a) TEIfT Term farcemoT Qisst, (b) fareeraT afeer
PQ T« fq & fa=-fa= arf |

Tef 7Ie o1a el ® o ‘foaemem afew’ i T
WA W@ Y A Hd 2 S a&] i oeifam feafa w6
IHeh! YR Efq o Siegdt € qen =g 39 arfas
91 T MR & Ha s owg g fogst o weA =
Sl €| SERIUREEy, S foh o 4.1b ¥ fe@mn T
2, unfises feufq p qen oifgw fefa Q o T fowem
e pQ wafy 98 & W < et & o el
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ferd 4.2 (a) 31 GHH T A T4 B, (b) 7 AR A’ T
B’ 3799 & ey 371 Aarsal a8t & |

T H1 IR =H A w7 4.2(0) o Fafy afee
A’ 71 B o IRA TAE € R off g wfie e e
g ifer STt feum erem-ster ® | A g9 BY W
3I9eh B HHIR fagwn 98 39! 955 Q) A’ &l
Io% O’ ¥ U & S af ot B’ &1 ¥ S, A’k
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TR HT AT B S § den fgent faen aw @ s
A F 2 | 3@ AHA HI 89 LA U f@d ©

MAELIA TR A0
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TS & AW TOT H Al GEY LA W el ©
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%1 B % f 4 Sig 24 § | 78 Y@ 0Q uiorH e
R ! =1 Tl & S |iKei A A1 B &1 A 81 it
et & Sied 1 39 fafu & afcwi 4 o fdi & &
B S ST
=1 3id & W fafer & 9w @ S S 0 <A At
T2 37hT IR T frdt 19s &t dF ST oA
€ | zafe = fafy =i wfgwr @ & frae frem <
FEA T | AR T B+A T TROTH SR 9T L @ o
T4 ol §iew R W el © (f99 4.4¢)1 36 9K
gfee w1 @A ‘R fafma’ (afew & Siegd ¥ afg
IR HH 9€d < qf i g |iw e agean) © |

A+B=B+A 4.1)
il o1 = GrE=d 79 %1 i aer i @ S e
o 4.4 (d) o <vifen w0 € | WiEEl A 9 B ®I e
Sreeht 3R R afeer ¢ & Sied W < aRom gra
BT € % e € W WKl B 3R C w1 vee Sige R
A F gt R e @, stefq

A+B)+C=A +(B+C) 4.2)
A g IR faadia @fee #1 Sied ® s giom
fooeran @ 2 89 < Hiewl A @R -A 5= 531 4.3(b)
T fe@emn 8, W fa=) td 8 | 3 G A + (CA) B
Fifen < wfewn w1 it =@t @ foreg feen faadia €,
<qfer TROTET e A SR A SR T 0 |
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0 &I T9 I Wi Fed ¢ | Hifk T Ffew Fn
TfeT I B ], THfeT sueh! fxem w1 frefvor e
fRa ST Hehdl © | T N9 B9 UH Wiy A hI
TE A ¥ P W € A ff aRomesy 7 T
gfser g fierm Ty STt afmmr 3= 80 | 0 |y
o e o7 e €

(@)

A+0=A
A0=0
0O0A=0 (4.4)

I Gk o wifaes e1ef 0 ® 2 SR o 4.1(a)
o fe@rn o € &n ol guae § feufa o fawer
iewi R foem w5 € | 7 it for fandt emor ¢ w
HE oG P W | 98 P’ Tk ST GA: P IR o9
St € 1 359 feafa ® a%g 1 faxenew =0 @ 2 <
foremaa 3= Afewr” g
wAfeeit w1 SHaehe™ |fel & A %k ®Y H A
uRefod feman < @ehar € | S |fEel A 9 B % 3R
+i 89 < Gfeei A 9 -B o 4 &% ®9 H A qFR
Y oI R

A-B=A+(-B) (4.5)
T4 fo3 4.5 o wiian 7o 20 AiE@-B 1 A A |
SIEF R, = (A~ B) T & & | o o forg seft far
T 99 R, = A+ B & i fa@mn mn € | "uww
s fafer =1 v ees off &9 % [icen o1 A 3.
FI THd & | A ol FAR U < 9fEw A 9 B R
= Tfeel 1 SeA & folt 39! I=8 &l T IvafTs
ot foig O R @ & <1 fot 4.6(a) & fe@mn w21
fiFT 25 A o Y ¥ B o THI T W@ Giwd § 3R
B oh ¥4 ¥ A o HHIR T U @1 Gt
st 0QSP T #W 7 | g foig W 78 <A @
Th T B wEd €, 39 ga fag 0 ¥ Sig [ R
TR wfew R & e 9=R =1q4s & o 95 0
¥ e[ f9g S &1 3R @id Y faskol 0s & arfw
grft [fat 4.6 (b)]1 f91 4.6 () © |feeli A 9 B &1
qRoT feer o faw fys fem @1 9 fe@rn
TR | <A e | e R f ST fafuet @ wew @
RO fsherar € | 39 YRR 1 fafEl gaged B
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(©)
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s1o Bl foRy feem # s =nfen 2
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g W@W&ﬁﬁmvrﬁmvw@ﬁlﬁ
4.7 ® <wifan T 1 SR fRONT 9e ok STER R
=1 T € | Fiewl o A o F9H o FTER v, 9l v,
1 gRomt R fos ® @i wn @ 1 R 1 9REm
e

R=‘Ivr2+vi =\I352+122 ms'=37ms!

Fedier § R I feem 9 gri-

tan 0= 20— 12 _ g 343
v. 35
I O=tan! (0.343) = 19°
37T TSk i U BIAT HEaER T H Heaier
9 19° & HU T gL TE R H AR @
T | ©

45 "igo = fadem

oM ifS fos a 9 b fordt gaaa ° fa= fegmet o<
T YRR (I ) Tfw € T A T THaa § HE
= Hieq & | (T 4.8) 79 A 1 <) |icwl o o ok
®q H oS a1 ST gehel € | Ush TET a oh Rt
IR T o AR o T H 3R T ThR T
el b o UFEE o &9 H 2 THT i o forg vgel
A Tifee e 755 0 aen i P ® | fh O Ya
TR Toh O @ Fifee 9o P 9 U & W@ b
T G | 9 T 3 Tk TR &l Q W Hiedt
2 | T,

A=0P=0Q+ QP (4.6)
wq FiF 0@, a o U € 1 @ P, b o GHid §
BRI

0Q=/4a 4T QP = ub
Sl AQ y IE ardfas g@d € |

4.7)

(a) (b)

fors 4.8 (a) T 3RfE®w Gevia d b, (b) TR A HTa
db & T&F g |

ad: A=Ada+ub 4.8)
B e Thd B o A %l a 9 b & IRY A
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qieT-S1eehl HERT: Aa a9 ub o fo=ifsra =3 fe=n mn
2 | 39 fafyr &1 ST week ew fRd wfew = 9
YA o T Hiew-seeh] § foaifsd ¢ Wehd @ | Thish
TREToT o GiE9N i WeTd § THIue e e
o srfser fordt afkwr 1 foaem gfaemste e € |
TH WYl THP HEY wed © W W e BW
=t B |
Ukl WIGFT : i Aicw o8 Ak gar © fowe
i Tk B den = TR o feem o efae w
T 1 SHHT IS Torm Bt @ S 7 € B wne | A/
fean = 0 o fIC 3HeRT 39A B © | fa 4.9a
ﬁwﬁaw‘a:rrqaﬁzrﬁémﬁﬁw’aﬁx,y Al z
el oF ST Tehish WA 1 & FHAN: {,j 7@
T STk hYd & | FifR 3 Gt Tehish 9w 2, gafere

lilgjl= k=1 4.9)

¥ THIF FEw TH T F odead § | TR Ffwt
Y TR T U89 o ol 899 39 J&dsh | Tl =Y
i,j, k o SR TH 59 (A) o@m &G 2 | F=ifw 31
A H T ohad fgfadia Tifd &1 € 1 R ©
T ofd: B9 Fad 3 UHlw AR #I TewASd R |

Iz forelt TR AR 4! TH IRDT A F TO01
F A IR TH | Aa T ) WERaE Rt
gfesr A 1 15 YR @ o g ©

A=|Alf
Tef A % SHRY o THE AR 7 |

&0 fondh afew A 1 This | ; a0 j3 i
o faaifsrd 2 @ehd & | 99 ofifse T 951 (4.9b) &
TTER e A THAA x-y H e T 1 f9 4.9(b) &
FTER A % ¥ ¥ 79 frdene ot W e diwd © |
T B I Gfkw A, 9 A, 3T TR W« ¢ fw
A +A =A | Fifh A Thish GET ; o TARN §
qA A, THF G j F GEINK 8, 7

ya

(4.10)

CA=A A=A
T A, TN A, AR Her €
IR A=A j+4, j (4.12)

3@1%13(49c)ﬁw’rq1w%|trmAaAaﬁ%ﬂ
HRT A F x- y- ToF FEE § | 7 48 9 A
W%ﬁAaﬁmqﬁ% TH A} T Giew ® | g
A@W%I
ﬁaﬁwﬁ:ﬁrmwﬁwaﬂéaA 9 A, HAH
TR qe SR SN x-oel % W S 9 B 0
% TE | e H GHd ©
A =Acos0
A =Asin6 (4.13)
O (4.13) | T § R Al Gl Foaew
FI0 U st FTa § den I8 U, HBUTTS A1
I Bl TRl T
foret guaet o U Wiy A F = FH & fag
WWWﬁﬁW%
(i) SHk TRAT A T ITF GRI x-31&] o T T
T FHIUT O GRI, STl
(ii) SHeh HH A_ qMA B |
W&Aameﬂﬁaﬁ%?ﬁAaﬁIA F °H
Gﬁwm(us)@ammmmémﬁ,q@
A, 3 B A A 91 0 1 W TR YR 9w fe
R

AZ+ AL = A%cos’9+A%sin%9 = A

SRE A=,/A§+Ay2

. Ay
Td tan @ = —, 6 =tan
A

ot a9 fafy § e & (xy)uHda H
et et o1 ST wesh! o fomifera foran © formg st

BN

(4.11)

(4.14)

1Ay
A

X

(4.15)

| o A
Ta Al A Ayl :
/l\( i X Al X O y x/i\ X

(a)

z

(b)

forT 4.9 (a) THTF TRE L], & Felx, 2 & STIRW 2, (b) FFel AR A Fi x TT y 1l & Sigfevr wewl A, ad

A, d Forifer foFa 8, () A, T A, #

T j & T F T BB



72

fafy gro fordt afser A i @ fomei o x, y @1 2
el o STfew A el | faeifeta fohen S Hehen ® |
IR AT x-, y-, I z- A&l oF HEA IV HU: o, § AN
y e (fox 4.94) @

A=Acosa,A=Acos A =Acosy

4.16(a)
y
Ay - 4
e/
Y z Ax X
A A:
...... T e
A —
z
(d)
fera 4.9(d) TIR¥T A FTx, y TGz - 3787 & ST 2Bl
T fagreT |
HE w9 9,
A Ai Aj Ak (4.16b)
|t A 1 9fAToT
A Az A? A? (4.160)
BT |

e frufa 9w ¢ o1 Fafafed ywr 9 <ot s
Tohdl @ :

r=xi+yj+zk (4.17)
TE x, y TN z AR r & 160 x-, y-, z- & AR
HH B
4.6 Qe Hrar Afavawurees fafy
e |fE i Sie+ 1 et fafa g6 afwn qon S
oot wfee 1 T2 w9 4 gugH § Were e ¢,
W Hefl-wedt e fafy wifea B @ SR sueR! s
off Siifird et & | For-fo= ke =1 3o W ueehi
! ToeTeRt SiieT 3tfush M giar ©1 |/ efiferg foh
ol woae o <1 Wiy A el B € 5ok ek
A, AT B, BE @

A=Ad+Aj

~
.

B=B,i+Bj (4.18)
UM ST foF R g @ ©, @
R= A+B
- (Ax§+ij) + (Bxf + By}) 4.19)

FHifer afcwr safafw= aen we=d HFam o1 9eH S
2, THfAT FHIRLOT (4.19) § =9 T T |ieen ot
11 YR @ qA: oFafted # " ¢

R=(A.+BJi+(4,+B,)j (4.19)
FifF R=Rd+R,j (4.20)
TR = A + B, R=A+ B, (4.21)

39 YR IROE GiEY R 1 UOE HeE Giemi A 3R
B & T Heh] & AN & GO BT ©

dm formadi o fow @feii A¢ik B =1 &0 =
YR § e i ©

A=Ad+Aj+ Ak
B=B,i+B,j+Bk
R=A+B=Ri+Rj+Rk

Sl wesl R, R @ R % WA 1 WK 9

RX=AX+BX

R =A,+B,

R =A+B, (4.22)
g fafy 1 se el ol Siied 9 WeM & fau
ST H o Tohd ® | Saeeond, A% a, b e ¢
Hfeer f wR 9 kg T

a=ad+a,j+ak

b=b,i+b,j+bk

c= cxi + cyi + czﬁ (4.23a)

q G T = a+b-coh T AAfAET BiM:

TX=aX+bX_CX
T=a +b -c
y y y y

T,=a,+b,- ¢ (4.23b)

~ IS8T 4.2 ToF 4.10 ¥ fe@m U T Gfen A
el B oF &= 1 0T @ © | g7ep GROTH! G
=T gfHToT qen fgen 3ok uftHon qen ¢ o ug |

fHahTfeTT |

* 5g W| W e T TR o, B,y 0 Teekte W € 1 A G <1 @ieti o ot ok RIvT ® W Uk Had | TEl € |
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fa 4.10

go7 o9 4.10 o 3TER WM wlifse fF OP 21 0Q
3 wfeell A 991 B &1 K HW o, FoToh dg
HI01 9 T | q TR I & THR TGS T g e
gftomdt wfewr R wra = iS4 fo9 5 0s g fs@mn
T R | 39 TR

R=A+B
o3 & SN, OP o e & q& PM, OS o oiefed @ |
- 0S?= ON?+ SN?
forg ON=0OP+PN=A+Bcos 0
SN = B sin 6

0S? = (A+B cos 0)*+ (B sin 0)?
YAl R2= A%+ B> + 2AB cos 60

R=+A%+B? +2ABcosf [(4.24a)
Y OSNH, SN=0Ssin a=Rsin«
T 1S PSN ®, SN = PSsin 6= Bsin
SIRILE) Rsin o= Bsin @
Sl silrje - sirlf o (4.24b)
T YN, PM=Asin a =Bsin
A B
age sin - sin a (4.240)
G0N (4.24b) TAT (4.24c) W BH WW B B-
R A B
sin @ 3 sin B B sin a (4.24d)
THRIT (4.24d) & 5N g9 TR T3 e o -
B
sin o = Esin 17 (4.24¢€)
& R 1 9 GHIHT (4.240) § T o0 |
2, tan SN Bsin (4.24f)

OP PN A Becos

THEI (4.24a) 9 UROMH R a1 GRATT qe
THIFIT (4.24€) ¥ THET TN TTe[d FT S TR 7 |
TR (4.24a) 1 RISHT-TET 7L THIHT (4.24d)
&1 var-fram #ed © <

3QTEY0T 4.3 TH W@ IW I & AR
25 km/h o o § TIfGHM § | 39 &5 H Sol- 41
AT 10km/h T | ST~ KT sk feem <feqor & qof <k
FN 60° W2 | Hiewae w1 gRomet v FHerifag |

go7 T 4.11 ¥ 9@ v, Wet@ie o o &l a2 v 5d
¥R o ST ol =T hd & | U9 oh STER Forst o geht
feem <wfé 7 © | wfew A o Wi wqes e ok
IER Y uiomHt R &1 fewnm fem A gwiiEg

\Z
S

ferT 4.11

T § | Fo-F| &1 ST % &9 R 1 GRATT
fepTel T © |

R= \/vﬁ + 2 +2v,v,c08120°

=252 +10? +2x25x10(-1/2) =22 km/h
R &t T30 9@ &+ o foq &n ‘san-frem’ &1 soam

EaGI
R _ e . Ue | P
- Sin = =—SIn
sin & sin ¢ R ¢
10xsin120° 1043
- - ~0.397
218 2x218
¢ = 23.4° <

47 fwdr 9uaa o nifa

30 @us | g 9wl &1 SUFM HT I o i fomet
T TIfd 1 IO HI |
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47.1 Teafq afgyr qer favenus

fordt wmaet o feerd o1 P &1 x-y 9GS o 7a faig
& gy feafa afew r (o (4.12)) = F=fafeaa
G § e W T
r=xi+yj

Tl x T y &l x—q y- o Y r o UH T |
3% T9 %01 & e off % Thd T

M ST o =31 (4.12b) & TTER i U1 AT @
T oo oo o ST o € | R et ¢ R gHen
feafq P & don T 379 &0 ¢ W THHT feafd PR

w07 o forengs =t g9 f=fafea ger 9 fog,
(4.25)

Ar=r'-r

TOHI RN P A P &1 3R 2 |

A
P
e
i
A i
Y r I
i
i
O \i N
(a)
A
A\
Vo =
A
e,
1 1
i o’ i
; i
r i i
i i
i i
O >

— Ax —> X

(b)

fera 4.12 (a) Refa G v, (b) G€ATTT Ar T FHT HT
sirga 4T v

TR (4.25) 1 BH WY oF ek oF ®F H

fr=iferd R @ e i,

AT :(x'i+y'j)—(xf+ yj)

=iAx+jAy
T ax=x'-x AY=y -y (4.26)
T
% o ToreTe SIR W S0 3fadiet o 31U i B9
3 I (¥) FEd ©, 37
= Ar_Ax1+AyJ_iA_x+:A_y

V= - j

(4.27)
At At At T At

AYal, ¥ 0.1 D]
Ar
aﬁﬁﬁv=z,smﬁﬁ(4.12) o STTER S o

w1 fagn =€l enft, St Ar 1 ® |

TMAAE a&g H1 AN (qrefie a9) - ifd gem
AP (At—0 & o #H)fowemm ar &1 99
IS At TSI € | TH BH v U o HAl, I7:

P X (4.28)
T ALS0 At h dt ’

ol 4.13(a) § T 4.13(d) T FEWAl © 36 HHAM
WohH ol STEFT | HWe S Wehel € | 37 el ° Wit
@1 39 19 i T ¢ 50 R HIE g & ¢ R ey
P & T URE A € | awg B ferfa At AL, At
TR % A HI: PP, P, ¥ o el © |
T H U1 BT FweTT A A, Ar, Ar, ® | fE
(a), (b) T (c) § hEM: A Y At o WM G AL,
At, At, (At>At> At) S T8 01 & 3 o 5 i
feon 1 fe@@a T ® 1 S A At—0 A Ar0 T
Ar T T Tqet 3@ o TR & S € (9 4.13d) |
T YR U9 & TRl folg U¥ A% 39 folg ¥ @it
¥ Tt 3@ gRT S giar & et v awg
e @ Srfewr it &1

gfaen & faQ v ol 39 94: e o €9 ° fAfated
YR § =9 9 ©
dr

v=—
dt

v

~ (Ax. Ay.)
= lim L—H—J (4.29)
At—O\ At At
~ Ax Ay
=i lim — +j lim —
At—>0 At At—0 At
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N
A VAP
s =7
Pl P
P I,
r
r r y Iz
1
S 0 %
O 7
@) X (b)
y N é‘%ﬁ“ yl\ %5“
P Ps P
r r3 r
o) x> O A
(©) (d

for 4.13 19 & 98T STRIT At I T AT BT w99 FY
ol €, oilgd 9 v aeg & a7y & e &l
ST & 1 v 1 R R &7 7o 9 w39 3w &

TR 2
~dx ,dy A
a B T - A
, v= ldt +33; U1+UJ
=T v =% _dy (4.30a)

T ac v T e
3d: IfE FHF o el oh B9 H g4 e x 3R y
T € o 5 ST TRl 61 SR v, 3R o, FeTer
T ol i
wfeer v &1 aftmr f=fafea g,

V= —JU)Z( + vfI (4.30b)

qq zER! f&Em & 9 g I UER 9 e
Bt

(, )
v v
tanéd = —y, 0 =tan | £
v v,

X

(4.30¢)

o 4.14  forelt o wicw v & faq v, vasmerﬂm
6 I <M TR |

Y

O X

o7 4.14 9V & 52 v, u, T FI0 0 ST x-998 &
Wﬁf%/ﬁ?ﬁv —vcos@v =psin 6

T

x-y FHAA H A 9% 1 3TEH 70T (a) STk o7

o uftads qen 9 THT ST At o6 ST o SIeR

BT

_ AUX n Al)y R
a=—-= = i+ j 4.31a)
At At At At

el §=axi+ayj.
UL ( qTeeTforah T ST ool o HIHT J1H o S

Bl €S9 O AqUel I g S ¢

(4.31b)

. Av
a= lim — (4.32a)
At—0 At
Hifh Av = iAvX+ fAvy, SIS
~ . Av
a=1ilim £ 1§ lim
At—>0 At At—>0 At
ferel a=fa+§fa, (4.32b)
. dux dvy
SE a, = , A, = (4.32¢)*

dt dt
I T i TRl ot a% o IY H USRI A a1 R

3TeRE | 0T i TR o fore g9 ureht fafyr 9
oW ] HAA T 7 | 39 FEE (4.15a) 9 (4.15d)
T | THE T e | TRt eor ¢ W sy i feerfy g
P g 9IS T § 1 At Aty AL, (At >AL>AL) THT
a1 01 %1 fefd s fagsti p, P, P, 51 = &1

“ xd y o T H g, T o, B TW A TER W R FW T

d(drx) d’x d d dy d2 y
a, ==—|=—|= -_ a —
* dt dt dtz ,V dt dt d t2
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y “fé\ Y (@Q y Y
1,

& v V3
e £ £
‘_\ S~ V' ﬁ

P

2
¥
\4 A\ v
P P P
O X O X o X O X

AV
va >
v

(a) (b)

(c) (d)

o 4.15 @7 G0 ST (a) At, (b) A, (c) A, (At>At,>At) T T8 70 @R 3 (d) At—0 FHAT I 37t siaa

R g% & o0 & X Bl &

T 2 | fef (4.15) a, b 3R ¢ ® 37 Tf faga p,
P, P, P, W a7 W 1 «f f@rmn w0 € 1 ueiw At
o fau gfcer o & s 99 &1 ST 3 Av
1 T e & | 9RO o STER SiEd oo 1
ﬁ?’ﬂaﬁ%\?ﬁAvﬁ@?ﬁ% |%ﬁé@ﬁ%ﬁé@—é@
At T T F2dl S § 99-99 Av 1 e i sgerdt
STt & 31 g5ep RoTEeEy X oot faen aeerdr
T | 3fad: At—0 M H (9 4.15d) 3q o,
dTcerfuTeh TROT o SR Bl S € 3R st feen fas
¥ T9iT 3@ &t T |

&1 & fon Ueh foar @ a%g 7 a7 UG @07 9ad
& T T § g & (3 ar @t e g fevm A g
& argar faudia fevw @) 1 wqg I @ 7 famren’
9 fer & forw a7 we @ oT Qiewn’ 3 siter 0° @ 180°
& ater HIF 9 T & THAT Bl

[~ 3QTYUT 4.4 TR T &l feafa
r=3.0ti+2.08j+50k % |
&l t Uehg o e fona T ® | 3T Ukl ok
e 39 G R TR r e # =g ® S|
()30 HLv() I a(t) Fd HINT; (b) t=1.0s
T v(f), =1 TR0 9 30 AJa i |

gl v(d) = % - C‘li—t (3.0 tF+2.0 2§+ 5.08)

=3.0i+4.0 §j

a(f) = -g!tL =4.0j

a=4.0ms?y- KM H
t=1.0s MW v=23.0i +4.0§

T Ui v =432 42 5.0ms’! ¥ Fen

X

ey fogm 0= tan™' (:j—yJ =tan™ (%) ~53° <

4.8 fordl Y W THAH @@ ¥ Tfd

A Wiive & i 9% & 99dd xy § TH
TAH ©R0 a | A W T 1Ufq a 1 A T
2 | et g siaue o efiea o 3H feR @
% UM 3 o SR BN 3 =a | 376 HH oftforg fwdt
&07 ¢ = 0 T TEG 1 a7 v T T 31T &707 ¢ T SEehT
a"Tv%I

T GRS o STHR

V—Vgo V—Vo
a= =
t-0 t

AT v=v,+at (4.33a)

ISR FHIRIUT ! WS o Heeh oh €9 H fr=fafed
THR W TR FQ o-

v =y, tat
v, =0, + ayt (4.33b)

319 TH 3T T wg o Wy fufq afw r fFw mar
ISl & | T UehiadE Tfd o fow s e fafy
T I HE | HE A fF =0T t=t &l W
01 o feorfa & wfew FHAR: ¢ @0 ¢ § 9o T Ao
W R F I v, A v E | T T SRS -0 = ¢
H T T S A (v, +v)/2 T Forweeq r—x B |
lifer foreeT i qon T SaUe 1 ORI €,
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r=r0+v0t+%at2 (4.34a)
AT A A ° FANud HT ST Rt ¢ o G

(4.34a) 1 saher AL HrHiRI (4.33a) § 71 WY
(=0 T R r =x, H1 I Bl ot T A 7 | THiHT
(4.34a) i weHl o &9 H frefafed TR 9 =
FTFHA T

1
x=x,+0, t+ 3 a t

1
Y=yt v,l+ 5 at (4.34b)

T (4.34b) F1 e e 9@ 2 xd oy
fegmati & el T gE W fasi T e € 1 are,
ferdt @@aer (3 famr) o wfa &t S 3 T-31emT
QuekIforsh UhiaHts TehaaT @Rd Mo & &9
o quE Geha & S W Slaad faemeit & e
gl 78 Hewyel uftomm € S < famet ® s w1
T o fageroor o Syantt g 2 | =el uftorm S

= (5.0t + 1.59% + 1.0tF
xX(t)=5.0t+1.5¢

y=1.0¢
S ) =84 mdd t="?

. 84=50t+15¢
A B W

t=6.0s W y=1.0(6F =36.0 m

Squd,

dr
v —
dt

t=6s fal, v=23.0i+12.0j

5.0 3.0ti 2.0t j

d: U I =, [V ¥23® 122 26ms ' <

4.9 =t fouten W mufyes o

@ue 3.7 H fordll TR @1 o oTfeyl f5d sTdfarek am
T U Y 7Y ufRkfed gu €, 3 fondht Toaet o =1 Brfedia
fa o faw emgrt @ fowmiia W wewd
a1 fF Qg AT B o v, qo v, e ©
(e Tifel Teret Te= e o S el o |l 7) |
3 I%I.A % B/F AU AT :

V=V~ Vg (4.35a)

B | T YR, I B @hT A o |IUST 9 9 gRT ¢

(4.35b)

qaen |VAB| =lv_| (4.35¢)

T ok ferg ot € | aga-dt sifaess feorfaat & < efeeq
feematt w61 FA1a Glaersrek g1 2 S fo g1 were ifd
% fau @ve (4.10) o 3@ |

[~ 3QIEYUT 4.5 t = 0 &0 G FI %0 4 foig 9
5.0$m /s AT F Y& HAT & | x-y FHIA
T SH W GHUH Gt ol € S SEH ThHEHH
T (3.08+ 2.0 mys? S HLA B | (a) T
SUPTR HULAHT x SME 84 m 71 3H &101 IHHT
y TR a1 81T 2 (b) 36 &01 K07 1 =1
FI1 B0 2

FoT UTIER U1 &1 fefa feAifora aviere @ =ea

g,

1
r() =v,t+ Ea £

=5.0it+ % (3.0i + 2.0f§t2

SQTEYUT 4.6 : AR ¥ H 35 m s &1 =1
T auf g W € | IS Afeen gd | ufvem fen o
12m s’ & = § WEfkd oo @ e | au 9§
= o fou 39 wrar fea fegn o o =nfew 2

ger faa 4.16 o v, a9l & a7 &1 d1 v, Afea 5N
TS ST & Wisfhal o 9 W =uad FId & | A gHl
3T Ul o WY § | FiE Aieen Wik 9o @l 8
HfTT ol oF 59 o7 w1 SY 99 B o drEfeha
o |Te] 61 1 A BN | S7A
V=V~ Vy

o 4.16 o STIUR 9% AU& oF A9 AR 9 0
0 IATE SRt =

v 35

.
BT | 27T 6=19°
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N
W E
S
faT 4.16
37q: AfecT il AT STl SHeafer G 190 &1 Hiv
T g U= HT SR W@ =feT |

37U 39 Y9 AT ISTETUT 4,1 o 3Ta¥ U &1 ST |
ISEIOT 4.1 W &TcAeh ahl &1 AW ok givommdt
(WfEeT 91T ) /T ST T € eAfeh 39 ISATET0T
U Aigem ol AEfehet o AT a9l o a7 (IE!
T o Afeyr 3iaT) T MU Bl ¢ | <

4.10 9™ T

O Ted @Ue ¥ e S foem faefud feu g
STEUREEY 3TehT SUANT €1 Y& i T o &9
o fouw w81 | 9 HIE 9% IVH F 9% ISH | &
7 gaiftd 1 T B dl SH U™ FEd © | UH yae
Teaid, fhene &1 aid, d9-aia a1 3T g o a%g
B Thdt € | foRe waer &) Tfa i @ sTer- Stem
Treifere Tfaal o T o uiomm o w9 H feen s
Gohdl © | 399 § T wew fomn fRd ©ro o afas
faen o B € q SHN Hed ol o HNOl THEHH
RO ¥ et fogn § g @

Helger efifedl 5 3101 oi@ SEeT o f& A2
oo R (1632) W yere Tifd ok &ifdsl & Seafer
I Hi A YFHfd HT Ieor@ fHar o |

3T 197 | g1 9% 9T R g8 &) fd WAy
1 FicIE 09 JTe STefal @ | A1 foh waiey el uE
foam F S v, A Y B TN R S -
(f1 4.17 & ER) 6, FI07 ST 2 |
Theh! ¢ o] %! FEITTd ST o 1% ST T T&cd o HRIT
T ol RO T e A ) IR e @

a=-gf

3‘[%1?{ a =0, ad a,=-g

(4.36)

A
Yy
NI~ TTTTTTTT
1
1
s A
HERYZS
7 1
= 1
1
i
1
v A0 s S
1
Oe—v, cos 6—> X

fea 4.17 v, a7 9 6, &I R F&Ifya fHei g &1 i |

R o v, o Hew e e Bl
v, =U,Cos 0,
(4.37)

A ot 4.17 ok TTER 95 1 IRfe feafq fee 9
& o fag W=, @

%=0.4,=0
TY YHR THIHT (4.34b) 1 4 5R 9 fae

x=v t= (vocos 90)1:

v,, = U, sin 6,

e, y=(u,sin ) t- %gtz (4.38)
THHIT (4.33b) 1 STANT FHeh fohdl I0F ¢ o fau
A o Teh! I A9 ford U aHeRn 9 e i
v =V, = U,CoS 6,

(4.39)
T (4.38) | TH fREl &0 ¢ T IR a7 v,
A WA FO g F TR W WA F v e I
y- T 81 ST | 39 91 W & o foh x o y feemed
o TR A9ad 8 o 9AE ° Y& A ok faverd o
o qgfe Seral B M € | o o < Ul W W TH
x- T T T Gl ety | feer @ @ Wi gEa
y- ¥ T8 YR TREfid Bl € W & Taadrgeh
T R w1 8 | fo 4.18 # fafy= eorf o fow @
et fafy o geitan = @ | e e fo stfurehan
e At fag & fow v, = 0 T

)
f=tan!-L£ =0
v

v,=y,sin 6,-gt

X
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yeiush & UT T THIHIOT

TE@ g =l T Y F SAH N B 2 39
TH T T GHIHTOT FRTAT IT | FHishoT (4.38) W
U xd y i 9 t & foaqa w9 fefated
iRt T BT ® :

y= (tan HO)X—LX2

2(voc0590)2
8 YA o Y 1 GHIH1 § 3T T ot 4. 18 H feaman
TN | FAE g, 9, TN v, ST T, FHIETT (4.40)
FI 1 TR 9 e L G ©
Yy = ax+ bx?
TEH @ qe b Trdish ® | U8 Ueh e 1 GHIe0
2, @1eifq Y& &1 UY Wedtah el § |

(4.40)

/
y
w=0
V=Vx1
0=
R4
VY‘] 1
7 Vox1
A~ Voxl 3 v
Vy :
AW/ -
Yoy :
O i
>N
0
V()xl

farT 4.18 &= &7 99 WaerTER & & |

STfereRam S T 9aT

T AfUehan S=Tg d% Tga o faTg fehaT q9 ol

2?2 M Ao 6 a8 T ¢ 2 1 =ifE g fag oo

gosﬂmﬂﬂﬁwm.w)@%ﬁtﬂﬂmﬁaﬂayﬁ
v, =y,sinf,-gt, =0

Al t. =v,sing /g (4.414a)

W& i SgH kI G H oM fAA WHA T, &
TR (4.38) H y= owﬁmaéﬁ%wﬁq

T 2(v,sin6))/g (4.41b)
Tﬁumwmmmﬁ%|ﬁmﬁaﬁ
an-cr%%T 2t |7 Y wiAfd ¥ 7 v & wiom
i amen Fw F |

T Hi SIfehaT Femg
TR (4.38 ) H t= t, TR J& g T SAerehad
FE b, HT T HT S HRA T

B _( 0 )(vosinao\ g(vosinos?(,\2
Y= P = |Posin OL g J_ZL g J
(vosiné’o)2
a0 h, = T (4.42)
qeIw T SHfast TWIE

IR fafd (x=y=0) ¥ o 39 fetfa & <

y=0 & J& gRI et T Tl 1 Sfas W, R, Fed
%léﬁHWWWTﬁaﬁﬂéiﬁ% | e,
W R B :

= (v,cos 6,)(T)
=(v cos 6) (2 v sin)/g

2 .
vy sin 26,

Fge R= (4.43)

g

THRWT (4.43) ¥ T § fF & gaw o am
v, fTog R siferan q@ B W9 g, = 45° Hifh
sin 909= 1 (S sin 26, 1 AfHITH T 7) | T THR
Aferchem afast wE B

2

Yo
Ry =— (4.43a)
g
™ ISTEYOT 4.7 : Tedlferd 7 O gEw YT g

g | #e1 ® TR Y39 3=l o fore feees
UM 45° 9 SUe {5 g Ao a1 4 ¢, fas
T S B B | TH A i THg HIfey |

g7 AR I F&SA 6, HIV T IRH a7 v, § Tl
ST, O SHHT IWH

R v sm20 S
g
a0 (45° + o) AT (45° - o) o feIq 26, 0
T HHEI: (900 + 200) TAT (900 - 200) BAM | sin(90°
+20) T sin(90°- 20) AT T HH FHH AT cos
20, BIAT & | 37d: 9 3T o fou e /M 450 |
TR WET g HH A1 ATUE T, AfaS WE aer
BT <
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ofiferent

~ ISTEYUT 4.8 : T Ul An Rl el 9 &%
HH W @Sl B | T S ¥ 490 m S € |
€ Teh TR 1 &t fKe 15 ms-! 1 ARfa%
<l 9 thehdl € | 91g o R 1 0 T
T IE J1d HIfT foF TeoR i S q g |
fohaT T9F o du1 SHIF W THAT THT ITH]
=1 fhat ef? (g=9.8 m s2)|

ge7 &H WSl g™ o i+ W x- q°1 y- A&l H oA
foig e qeer ek S o §EA Wl t= 0 T | x- A
Ft oA a9 SRR A o STfRe qen y-37e &
#TeHeh TE9T et SR shi 3R T € | St foh &1
B e Teh © Toh T o x-9 y- Tk Teh TR W R
Tl FHf
x(f) =x,+ v, t
y =y, +v,, t+(1/2) a, t
'€|%=l.'x0=yo=0,v0y=0,ay=—g=—9.8ms-2
v =15ms".
ook SH GHT STHI 9 TR B 5 y(d) = - 490-m
. —490m =-(1/2) (9.8)t2
FAq t=10s
a"T‘El?Eh‘v—v Hi’ﬂv—v —gt%ﬁl
o:, T TR S § 2 2, 7
v, =15ms™
v,=0-9.8 10=-98ms"

Ty, 9eeR i =1

\lvi +v7 =152 +98% =99 ms™ Tl | <

™ ISTEYUT 4.9 &fas Y TR HT AR 30° H1 H00
T BU T fohohe 1528 m 7! =1 § Theh!
St & 1 (a) @ifirRd 9 S UMD I,
(b) SH TR T A9H, TE=- § o THF i TOAT
HIT, Tl (¢) e ot fag 9 34 fog &t 30
el 1 SE W) W UEe €, I MOE HifeT |

g7 (a) SAfeehaq =

(v,sin 6)* (28 sin 3092
= = m
29 2(9.8)
=10.0 m & |

(b)sﬁwmwaﬁﬁww

=(2 v sin 6, )/g=(2 28 sin 30°)/9.8
—28/98s °92.9s BT |

(¢) 3 amdt Fig @ v Fig 31 0 vl e v
TR W GEEd B

visin2 ;98 928 sin60°

g 9.8

69 m B

<

g UfeRrer st SUT ShTAT - 39 SATTLRum
T ATt ared T §7

weroy Tifd & fao § 19 0 99, 6 el )
o s 9% A W@ 2, fF 9g o uRiEesw
JES HT qd W HIE JAE Tl Slall/STeh! I
T EIfET, o 39 wYF &1 gkafae 7Y T
27501, TG S, o G | e
SRR LA T oY NS §oll o) Suferfd o
e TS st e S, IR aiomd: 39oh
Fe, H Ul ST : T WATAHR 99 W
M 6, J9®- 9 Uiy &1 Iaferfa o
fafead €9 9, S0 o1eel TH-u 9 fo=fea @
SR SRS O 9T o O 3T el Tehaa
fSa#t =g et T ol Ay UfRiY i eTgafefd
T o T x-37ee 3= &l @ 3R oheaed y-31adel
A € gaa uRed grar €1 gy, o gfe a5
Sufearfd ®, I I € oT9Fd gHIfad gl SHeR
e 7% B T wee w1 afas e gHieo
(4.43) N I HE W HH B AR SHaE
ot Tl (4.42) S UREA 9H § &9 g1
T, T ST STTAE O Whd €, Sga
91 afRkada gm?

I-Ifauy | S= T 81, af g8 A, e |,
g A @ ohi Fefd § HTT BOT S STAH H
TEl B1 59 B9 ‘o WiekiY el A0g " s’
S SRS ST WA S ©, i B9 T hel =ed
g, fr T, SS9 59 wEel 9, 59 SR BN
et uiads, argfade feafd o 3 39ek AEl i
o 5gd %4 2| fa ag-ufade = fomm o
A U] SHEAT ST Bl € afied 39 fearfd o
S &9 o1 Wiakie i TOET § o 2
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4.11 THUHM FE Tid
9 g a5 THITH 91 9 Toh JarhR 9 TR Ferd!
8, 1 o] 1 T I TREHTT gt T hed € | 9
“UHEEH" S =Tl o Hed o e g € S g
T <1 erafy o wwHeEE (Frad) Tdt @ | qe e e
4.19 % 3TIER &g a%] ThadH 91 v ¥ R e I
I ok SR TiEE @ | i 9% o 9 1 e o
R a8 1T €, 1d: & U 39 @l @l §
T o1 T GRATT A1 SHeh! TG A HE €
A rdr’ T v 9 v/ &1 Teafa qen 7fa wfew
& @ 9% Tfq % WA wEe: faged P9 P W R
(f 4.19a) | IRE oF TTIR, fRdt fog T 0 =1
a7 39 foig W Tl YEn o rgfew wfd w1 feen | g
2 1 1 4.19(al) ® a7 9kl va vl f@mn w
21 Tt 4.19(a2) & Gfewr =i & e fram =1 s7an
F3oh Av TRl o € | Fif g g €, g o
¥, sifafd @ Ty & o v, r o 991 v 1’ o e @ |
T, Av, Ar o oSed BT | GA: AT STad ot

bv E-— o o ¥, vEl 5 of Ar o ol
M AT A THAVH SH W R W TWrdr' s
e o 01 1 Tgifor sedt © o 89 <@ for sHet
oo 99 o Shx T SR BN | 3= AR i fo 4.19(b)

(@

o B THF A o fau fe@en T e 0 Av, ;3
1 fEom gA: % HT AR EM | o (4.19¢) H At>0
?, TEfeY, SId R0, IeeTiiTeh ol o e Bl Sl
2 | THeh! 9N ohg 1 AR el 8% | 39 YN, Te frend
fehetdl © foF TehEHM Ieig T ok forg o o @R
1 9 g9 % % I AR Bl | 379 §H TH Rl
1 afAror Tt

R o TER, a 1 IR0 fF=Afafed g3 9§ =6
B €,

AV
|a|=lim
A—0 A¢

U ST r o ¢’ o a9 H B0 A9 B HH AT
afeet v v'aed feorfa qfeer & deaed 2 €, safag
IR Sft9 T I01 ot Ag BIT | 31aug frefd wfeen g/
ffifa 59s (ACPP’) @2n a7 Gl v, v/ 9 Av §R
ffifa B (AGHI) Ta®T € (959 4.19a) | 30 ¥R
Teh T3 oF STTUR &1 &dTg o TR i 9T &1 aars
1A TGS A TS Ao & ST
T BT, AU

|Av_|Ar|

v R

e = o
R

(b) (c)

fera 4.19 fordt 9% 1 THEAA goig Tid & g 97 aer @R | 7 (o) G () % At 52ar sl & (e 9 94
gl S 8) | gR Y @ gl fag W @R g9 & g &1 R el & |

“At—0 T T Ar, r & Aaaq &1 ST & | 39 G FEH Av— 0 Bla1 8, Foreawy I8 v & daaq g | 37 I

99 & g fag W RO FT {90 s FT R gl 2
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ERIL

[A v vAr] o | Ar|

== m
RAt— 0 At

|a| = lim

1 um
At >0 At At > O RAt

IfE At BT 7, q A0 ff Brer B | o frufa § =
PP’ & T |Arl o o0& & 9hd © |

FA, 1Arl = v At

| Ar]
|A1'| lim —=v
a0 EEU AT At— 0 At

T THR, AEHE @R g w1 AW FEAfatad g,

v
a, = R v=1’/R

39 YR forelt R 53 amet 9t 9 o6 oTfRe o =9
QTG o o ROT T GRAT p?/R Bl @ e
ferom wda 9= o g i 1T B § | S5 FRO T
TR o @R Hi e ©ROTHEd 2 (T8 TS A
= G ) | AR, @R § Hefid Hyui fereeiyuneTs
G HYAT 1673 H Tk <4 o7 R e
(1629-1695) 3 FeRTIRTA a1 o, feheg SN =T
1 ot o a9 Y B THHR JE B g1 A1 | AR
1 st ddrdiedt Fed € S Tk ek sk © foreht
Afayr ohg-SIfq@ (Shg Wi 1Y) € | it p qen
R AT 3R © Tafan sifirehs @Rl 1 aimmr o o TR
BT 21 TRy e St Wt € iR gdd g w1 R
Bl 81 39 YR frepd fereran € fop atfveig oo
THEHH Tfew TE B |

forelt o%q oF ThEHME Fxid T o o 1 @R
F1 eH Th T THR § A que ghd ¢ | foT 4.19
H fe@m T ATARAL (=t-1) 99 a0 H 516 H07 P
T P UgH STl &l 31 CP 0 A9 W SH S |
AB 1 B0 HITF G Hed € | 0T 3 o (FF 28R
ST) ) B FO 50 & T e R 5
w9 § gRefie #3d ¥ | 39 IR,

(4.44)

oS
" (4.45)

39 AR AtHAT | 07 gR =ell Tl As ¥ R L
(31Aq PP'=As) I,

v=—
At

f%q As = RAG, ZHfaTT v=Ri—f=Ra)
Ad: v=wR (4.46)
ATehs, U7 ! §H hIVIT =1t oh ®9 § o} = o

THhd T | 31eiq,

v " R 2
a,=—=——=0"R
R R
T a,=0’R (4.47)

I o1 Teh FohY oM | o] i Sl GHF ol € 54
B STkl T HEd € | Uk Yohe | a&g foad =ae
T 2, S§ BW & H1 AEfd v oHEd |
W 3o FHA § % gR well T gl s = 2nR Bl €,
ERSligle

v=2nR/T = 2nRV (4.48)

54 T o, v T a1 &4 3TGfd v o 9% H =R
T &, et

o= 2nv

v=2nvR

a, = 4m’v°R

~ SQIEYUT 4.10 : S Higl Th I @i o
fSrEeht 5591 12cm 8, %9 TN R | 9% @ %
e feer =1l | =erl © @R 100 Wehe | 7
Rl A ofdl Bl (a) HIS &I HIUE oA
fges =are forat 8?2 (b) 1 RO |kl Th
3TN |ew &1 sEeh1 uRond fehan gmm?

(4.49)

Z67 I8 UHHHH g9 T 1 T SR § | @l
R=12cm ® | 01T =& o 7H
w=2n/T =2n 7/100 = 0.44 rad/s

g o sk =l v w1 A

v=w R=0.44 12cm=5.3cms’!
B 1 g9 o &R fog W AT o *i feen 39 fog w ot
@ o TR BN den ©ROT i R 99 o s &
SR BT | iR e fEen oFIaR aeadt w7, SHie
RO Tk TR Fiew & 7 | W 07 1 URA 3T
7, foment @m
a=@R=(0.44sY2(12cm) =2.3cm s? B <
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10.

11.

12.

HIT

feer aforar o wferl & f et aftmmor g ® 1 gl =, Gefa (Sermm) den qm sifew afvEr o
TS T T |
afzer afvrr 3 et & fom oftmror don feen < @9 1 faRemeE, 9 qen @Ror enfE 59 wehR T R
& o I E | A A wfw donfa % fafre fre w0 wem wwd €
I fordt afeer A 1 fordt STeafas T A9 o0 & @ 29 U qE0 wiew B 9 g1 @ foreht aim
A o URE %1 AT EE1 € | TG WiEw Hi fKen a1 d A o SfRel el € A1 gHes fauda | fken 5|
[ W R F € 6 A eFTeEs @ W muneHs |
T ufeei A9 B & Sigd & fau =1 @ v 7 g=s *1 umRl fafa & AW gmmR Tgys & s s
FE |
afew am FHH-fafag FeEm &1 aer s 2 -

A+B=B+A
i & 98 GEFd & 99 1 ot ure s @ 3ufq (A+B)+ C=A+ (B+ C)
I TR U UH GfEe e @ fSEent uReEn g e @ | aeiifer ufiEnr 3 g @ gHie sheh i
feen e Sevas T e |
THoh fefafead o e ®

A+0=A

A =0

OA=0
Akt B %1 A § S2R &1 A 1 89 A F -B & Sigd o w9 § uRwifud w1 2o

A-B =A+ (-B)
freht afewr A =1 3 gnda o feom < @il a den b o srfew & wew wfewd ¥ fauifsa % weha
&

A=)a +ub
Tel A a | ol ged ® |
freh wfeer A 9 Gafia T Qe o7 Giew @ @ g U g @ 3 et foen wfew A &
~ A
e Bl € | Wehiw s =

wwHE Afew i, 1, k THE ofem At 3w § Rt et <fiorad frem #oset whe x-, y-
9z o IR el € |

T fom & fou wfew A =i 70 75 ¥R 9 =9 @ &

A=A i+A]

T A TN A T X, Y-S e A % owew 1 AR Wik A, x-se % Al 0 B =
2, WA =Acos 6 A =Asin 7N

A
A |A| ,/Ai A?, tan =A—”.

X

fervcimnensh fafy & off Wieel 1 @ 9§ Siel ST gehal € | A x-y HHael § S Gfei A 9 B #
I R @, @
R=Ri+RJ] wR=A+B@lR=A+B,

graet o fordt awg w1 feafa afkw r 61 w@: 79 R @ o S R

r=xi+yj
fearfa afell ¢ 9 r' o o= & fagenmd w1 fe yRR 9 foed R

Ar=r'-r
= -x)i+ @y -yj
=Ax1+Ayj
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13.

14.

15.

16.

Ify 1 o WA SaUel At § Ar 9§ fazenfua gt @ d Swe siwd & V:% g | TRt e
t TR S HT I Ik STEA 9 o HH W o 9 BT © o9 At Y % WiRS 8 S | ST

T THiF ATl o ®9 § ff o e e
V= vxf+ vyf+vzi{

3 dx dy dz
STel UXZE,Dy=E,UZ=E

v fordht frdonsr frebma & o1 6 feafq =i <@id €, @ v #1 fKem o ok 9y ok 9% *I 39 Ay W
S e e e e

A o 1 T At wmﬁvﬁv'ﬁww%,aﬁmaﬁwwﬁJ;:%m|
S At T N WE Y B OSI © Al R e ¢ W g%y T e az}fﬁ%%:% B

u2h o & H W M YR 9 o fehen S wehar ®

P Y k
a=al+aj+a,

dux de dvz

at T Tar T a

I Tk g el Tmdd W THEHE @ g = |a|=,/a§+a§@ﬂﬁ|ﬂﬁ%ammt=0mmﬁaﬁr
1

dfew 1, €, @ BFE o= e ¢ W sEe feufq wfew I=T,+V,t+ 5 at’ g qe SEH MV = V o+ at

B |
e v, t =0 & R I F N Hl A @l B |

Ay =

ek o ®Y H

x x, uy.t éaxt2

1
y y, u,t antz

L=y, tat

v, =y, +at
fordt THae § UHTHM @RUT T A F S STAT-STT GHHIAE THIGHT d WER dqaq Taal &
HARIYY & &9 § 4 GHhd & |
FETUE B4 o SWIq S 1 9% SgM W el ¢ o 56 Falty Hed § | A x- W O HIU W o]

0

YRfTE 9 o ¥ A ¢ A % I gerer % ferfq we o waelt weeer e -
x = (v,cos ) t
Y= (vosin 00) t-(1/2) gt
L = U, = U,COS 6,

v, =v,sin g, —gt

YA T UY WATIER Bl © ISRl GHR
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2
X
y tanox—g—2 i
2 v, cos ,

(v, sing, )’

Y& &) Afehay serE h, = 2%

, adr

v, sind,

T SUE I TgEH W o qHa tm= g

Heo NI Ao yRfen feufa @ sq feufa @, frger fau = sa@ 999 y = 0 @, =ef 7 afes <8
W L % WE R HEd € |

2
Uo .
d: g k1 WE R Esm2ogﬁm|

17. S ®iE a%] THEAM =1l § Tk god 76 § Joid @ df 38 THGAA geid fd %ed § | A 9% i
(A v T T TR B R #, @ SAfehs ©RY, a = v%/R F o1 38T fEen WRa o9 % R A
AR Tl | HOE W o®iE g % GEE URedd #1 R g € | @ 9T v =R € a9l
T a_ = o?R B |
afe %] 1 AEdRS T A AGR v E, Ao, v TN a A E

o=2nv, v=21VvR, a =4TVv’R

sftferer T Tditeh o BIEED feuruit
feafq wfea r (L] m gfeer | forst o= faga 9
ff 9 oI HT TR €
IEEIRE AT L] m "
an [LT] ms!
(a) sited v =Ar/At, 9fm
(b) drerfoTR v =dv/dt, afsw
TIL0T [LT2] m s2
(a) sited a =Av /At, |t
(b) dreerfurer a =dv/dt, gfz
H& A
(a) Afesrag
S | U, sin
qHg t [T] S -
m g
(b) Aferhae =g h, (L] m (q_’%i
(c) fert e R L] m %
it Tfd
(a) HviE =T ® [T-1] rad/s = AGAt= v/R
(b) sifidhg A [LT?] ms~? =1*/R
-
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2. SWie fag 1 &1 gfic @ axq &1 3fiwa =l fordl XU ome sfaqe & =1 o SHeh i o o qram
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& erfew fomifsa o Ohd © |

4. THEAM @1 % fu IrETfaeht oF TR0 THEHE g T § A6 78 Bid i S99 @01 1 IR
A feer T @ W STt fGen PR ket @t €

5. af frelt a%q & & a0 v, A€ v, B @ TR IROMH A v =v v, T | ST G a9 a2 &
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6. guia Tfa H foret wur w1 IROMH ©ROT g9 ok g W, SAE © AR SHRT HE THETER |

7. Tt a¥g 1 Tfd o6 AF1 &1 SR haa ool H &1 fHifa Tl st gfce A, ifdia IR e

(yrforen feorfd o grfass o) @ o flk e, 2 I\ SIEoasy, T & Qe oo 9 e fmd
aEG H AT T WA @ A B Fehdl SeAehls qeed o, G R e el s |
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4.1 frefafea <ifs il § ¥ sqaee F $E-9 9w & oR sE- st
ST, FAUM, 9T, ©R01, S, Hid G, o9, vy egfa, fawerdm, wivim am
4.2 frerifea gt § 9 71 afzw vfeEt w1 sifer-
I, HUNA G, wE, 9w, fad w6, Ry &9, oigd o, geskia e, smifass A
4.3 fefafed 9=t & 9 twaE gfka afe =1 sife-
qr9, T, AT, T, Ve, [ 9U-daE, Fel, [ fawa, wHvr e, e
4.4 FR0 Hfeq qey fw sifcer qen afcw i@t & e g feEfafea semfrde g st €2
(@) & sIfeel i Sie, (b) Tw & fometi o ww wikw @ wH aAfkw # Sie, (o) T 6w # U

AfEe T IO FE, (d) AR F O, (e) AR F S, () TH AR ok wek wH I afew
q SE |

4.5 frefafad § 9y ®oF # AMgEs Ifet SR wRo fed TaRe fF aw 9@ € @ e
(@) frelt wfewr &1 oftmmn wRa s ofew @ 2, (b) FRelt wfewr &1 yo® wew WA e @ g,
(c) Torelt o1 gR1 el T U HY FoA S Hed foreeH WKy o URETT o SR g6 €, (d) fRe wor
T T = (99 T HE | o GHI g A el 9U-ofeig) THA o THH- el § H1 o S
AT o UREOT § AT A1 IHeh SR BNl ® | () SH dF WKWl 1 AN S Uh wHael § ¢, Hef
ff 3 dfew T e

4.6 ffafea smfwet w1 sefafa =0 fedr o= fafy g e wifse .
(a) la+bl <lal + Ibl
(b) latbl >11lal - Ibl]
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(c) la-bl <lal + IDbl
(d la-bl >1lal - 1bll
T wffeh (THT) *1 o w9 A B R ?
47 fTm2a+b+c+d=0, 9 Ky T FHeA 9§ wE-T L B
(@) a,b, cden d ® ¥ &% A G T,
(b) (a + c) %1 9= (b + d) o IRHT o ST 7,
(c) a &1 9f@@T b, ¢ dar d o URAH & AW ¥ Hedt off Aferen
R E T /
(d) afz aden d 9@ = € @ b + ¢ 3fovd & a a1 d & Fudd B
o g, 3R 7% a 9 d o oW B Ak 3 W ¥
4.8 1 wiegfwEal 200 m B awl geig Twic Tde W hien w1 W
g | 9 Tag o TR o fag P 9 w@hien y& &3 € qen P ok o
faradia foig Q X fafi= veli @ g wgrdht € S fon foat 4.20 b
T} | U Igeh! oh faeened |fee w1 uRwm fha € 2 foRd e
% fau o8 ara § w@he R U Uy H e o auE B | e 420
4.9 H qEfhd gar e gxia oreh o g O ¥ el & B B 99 9ok o fhan P W gged #1 g
e Uik 1 U % srfew wEfEe =orda g3 QO % T (S faw 4,21 F fammn w0 @) s W
I S S € | ek ki B 1 km 1 @ gee ¥ 10 fie o @l aefed TER #4 (a)
e fowemoH, (b) efiga o, e (o) eid =t Fa gnii?

Q

o 4.21

4.10 et el B5H § HIE HR s Th GE T A9 @ S gds 500 m % 9% 9 o 3R 60°
o w0 R qE S 21 R Ky g @ ¥E el Gt weh & dW, 98 9 9ed die W faeerH
AR Yaw feafd § Hiel Ao g’ 3 WEl W H T Fa ud-dlars o diel fazerds & afkdmo
1 el RifsTy

411 % anh et 9u TR § o € SR 9 WyH o fedl w@idft gge W feea fRet g 9% S 10 km
R, I Hedl §1 IS SgA ot =k 23 km o weeheR T § 39 o Sl @ @ik 28 fire @
ged | wged B
(a) St #T 3fHa =, SN (b) A AT T URATT w1 BNN? F A SR 872

41299 %1 9t 30 m s ®I = W Sl R w8 RE e SW Y o S @ik 10 m s
o W WEfhel el @Rl SH eI vl fh fewn ® @ =few
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413 %1¢ =afe feor o+t & 4.0 km/h &1 =1af @ & Tohal € 1 38 1.0 km =€l 78 &1 98 %A § fopa
g9 @i gfE 76 3.0 km/h %1 feer =t 9 98 @ @l 3R o' 7€ o 9'e o od 4 W@l @ | 5
TE T T T T § A 9w W F A F A e o mem

4.14 fdt gewme § 72 km/h 1 a9 gl =l W R AR Skume § @t fRdt i oh SR o wel
N-E feen & ofew @1 2 | afg 98 Heb S &1 3R 51 km/h =1a 9 7fd &3 989 T 2 d@t A
R @ wel fea fgen § arawm ?

4.15 forelt e T %1 4 25 m S € | 98 Sfuehan afas g0 frat et fred 40 m s-! w1 e ¥ HeRt
T HE A3 B ¥ THAC faA1 TR MU 2

4.16 fpehe %1 *1E faaret el 7 %1 100 m &1 siferhad &fast g as e Gshdl @ | 9 faaret st
1T &l SHIA ¥ SR Thadl S q% $eh Hehdl € 2

4.17 80 cm @ ¥T o T fo W UH qeoR aten T @ SR 39 fRe whwHm Wi o @iy fad dfaw 9w
o HHE S § | AfE wer 25 s W 14 R ol @ o UeeR o ool o1 Uil SN SHeRT fen @
Bt 2

4.18 % 9gaF 900 km h-! =1 ThgdH =1 ¥ g @ ? 3R 1.00 km B &1 i &fest o s
? | TH A9ehE ©RUT H1 e RO % WY Gl ity |

4.19 = R Tu HeAl ® eAEyEs ufgu SR HEU IR AdET R o G € A1 e
(a) g 7fa & ferdt %o *1 A2 =0 THEn g HT BEAr o SHfRw o # R A ¥ |
(b) fora fog = fordlt o1 &1 am Gfer ged =9 fag W %01 o w1 el @ % SRy e 2
(c) Tt U1 1 UHEHM IR Ta § Uk wh B T T Sfed ©Re ufky Uk I 9k g 2l

420 fFd w0 =+ frufa gfte fF=fafea ©

r=(3.0¢1 - 207§+ 4.0k)m
g t Yok § © adl weft TRl o A 39 YHR U8 T r ® Wi § o w Wi |
(a) *U1 &1 v a1 a eIt
(b) t=2.0's WX HU Sk S HT gAwr qen fewnw fema wh 2
A21FR Ft =0 9T R A GG T 10jm's o I T T TTH HIA ¢ T x-y FHAA § THIHA R0
(8.01+2.0j) ms2d fa Fwar d |

(a) form &o %01 1 x-FRen® 16 m B ? T 99 sEe y-feene feam s o2
(b) 39 &0 H HT A foRa B 2

4229 jEE: x5 9yl % orfew UHiE Gy € | wiEel i+ jaen i j 1 e qen fgem e
M2 WS A=2§43] F i+jT i-] F one & sy wew Fenfery) [ oM et fafa w v
T ¢

423 ol et W @ @es i o fag Frefefea deei § 9 wF- 9T ® 2
@ v, =(1/2)(v(t)+v(t)

b)v . =IrE)-xt)]/(t,-t)

evit)=v(0) +at

Ar@®=r©0)+v(O)t+(1/2) at

©a,_=[v(t)-v)/(t-t)

el ‘A’ SR W A ¢, 9t W Hefud wifas qfe o o W 8w
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424 frefafed & @ yoi® ®oA il SAMYdS 9fgu qel SRl TS SIE0] digd 9dqse fa o qe el © A
A
sfew o wfer & S
(a) foret whwen o wiferm =t 2,
(b) el HUMcHS &l e,
(c) fomme =it 2,
(@) et T W T fig @ g fig % d T e,
(e) S weft <ufehl o foiw ek & wF W@l ® WR srel W Seen rfafemre fre-fae e q e |
425 %% 979 Yot ¥ 3400 m F FIE W 3 W F | AR Yot W Rl sreina fog W agEm
10.0 s &1 g0 &1 fearfan 30° 1 10 A6 & df I w1 WA FA el ?

ITfafiem a1y

4.26 fe gfew § e 3 fen < @9 §) o fepram # wHet wE fefa w6t 22 0 9w v % a
ufafdd & T 1 w0 fepeam § foe Tl W SueR 9fewi @ 9 b %1 wHE difaw veE s
TSM? 3 SR o 9 H IS <ifel

427t gfge o ofome = fgen A1 @) #1 w0 s g ot @ f e afer e ofteor @ fxen @, 97
sava & gfew 2ri? fordt agg o ol %1 oaren guiH-ote 1 fen o et % aRa: seia-s gr
F ST GHA T THHR a8 e § R Wi ot gl we afkwr @2

428 7 a1 f=ffaa o @ FE 9k Hoag wgHd ® : (o) R ou o Al 9w 5 e, (b) e
A &, (¢) TRt el o W? = wifsu)
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