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4.1 Wftert

4.1
4.2
4.3
4.4

4.5
4.6

4.7
4.8

4.9
4.10

4.11

it

JAfser wa wfgwn

Hfeel ! ardfas Hea | qon
wfeel 1 Ghod o Hasha -
TRt fafer

wfewt =1 fazsm

wfee w1 T - favervoneTs
fafer

Tt guae | wifg

fordt g9qe o THEHE R0 9
nfa

3 fometi o emfers an
Je g

THTAH A T

BRI

fommoia faua

S
STfafte s1vamg

U stea o g ferfa, fowemom, o7 wd @Ro i gRomeH &l
faerfaa foran on, et forell &g &1 W& W@ 71fd *1 aviE &E
o Tou srmevaeshd gsdl © | it whiad wfa § = € faemd
e ¥, SEfe 3 R o fewmenss uer i + @R - fagl 9 o
X Wehd € | g S g9 ol whi i 1 TGl (W weaer) =@
Fferdfa (faereem) =i &3 =med €, 79 g5 Sud o aferi
T 1A B o T WK 1 AELThal TSdl 8 | T Fayed
B9 Hieel &1 9 (SFUiq |fen o Ol TE 3% ST H A i
faferal) draw | afer o1 € 2 Wikl i oy Sirer, sIemn a1 on R
S € 2 afee 1 ot arsafas Ge | Ton At gd s aRkom
et ? =% 9« 5w safoe Het fed fedl amda o o%g o o 6
T SRl IRIT h oF fw 39 AT 1 TN X Teh | 39k 9%
3 et 99aa # o%g &1 fa W ==t w1 | fRe wmaa | fa
% WA IIET oF €9 H gH THUAM @A T1d 1 ST HaT qef
Teh J&IoT 1 Tfq o fawa o faear 9@ 987 | g0 7 9 g9 weirsita
ofiifera & et gaR 3 Sftam o foiy 7ol ® | 80 THEEE g
T * Fe fowR | == HA |

TH 3 ™ H W Tl @l g i 3% ST |
iferdt Tfa o fore foeaia fepan < wehar © |
4.2 31fqyT Ug Afawr
&0 sifass et 1 sifse wd afeei o affpa ww € 1 9 A o
W 7 ¢ for Afcwr o W faom = dog o € o9&l ifew o @
T T FwRA | Tk e e o7 iy @ forw A aftmr g €
39 ohol Ueh HeAl U4 Sfod Ak g1 U1 &9 § e fohan ST dehel
2 | THoh 3T € < fagetl o ot Y g0, et 9w 1 gefa
(gegamM), fedl a%q &1 dmO®d, do1 98 9ud 59 W
HE T Sedl | kel & wig ¥ o@l frem ang en € S
G SenTior | | Ak i ed Sl o9 € Sig "Wehd €, SR
Tehd &, TON A1 9N Y Fehd € SIET foh BH W HEemed o @i
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F T | ST & fau, Ak frdt st s e 3R
IgE %A 1.0 m T¢1 0.5 m ® d SHH! R =i
qeieti & IR, 1.0m +0.5m+ 1.0 m + 0.5 m =
3.0 m B & ol T e ek AfE9r © den ufAmg
ff T AR T | TH TH T IO R AR F4
Ffg frdt Tk T 1 SAfeshad T <A d9 A
35.6 °C U1 24.2 °C & 1 31 IHI 1 R 11.4 °C
BN | 36 Yo AfE wegfufad o fohdl ThaE o
¥ HT 9N 10 cm € 3R STHT §A9H 2.7 kg © @l
IHHT A 10°m?® (T AfDT) BN qoO =
2.7x10° kg/m? *ft T& 31fxw 2 |

e |feer iy = ufer @ few aftmmr qen fen
Tl e & don 9% AT Weiedt e o fem stemn
TFARR Tqds o 9 Heiet fEm &1 ae s
% | 39 YK, Ueh WY ] SHeh TRA 1 G&A a1
oo gR1 o wd ® | P wAifaes ufvEt R e
TN e Hd €, O ® TIRAIO, o, O qe & |

Hfer &l FK FH b U 36 THh H B AL
e T TN B | S TR o Wiy i e w
o fau v fog &1 7m0 | /g 719 § faed 994
iifer TS @1eri &1 e eigr qivert el €, ey
T iy 1 318 o IO AR oTehy e id 2, 914
V | 36 TR v T v I &1 o A hl e hid
T | forelt wfew o ofmmor =61 9 29 SH wE T’
FEd © AW |vl = p g K &M ¢ | 39 TR
T A &I A AR SR AN AT a, p, q, T, ..... X,
y § U I & Sefeh 390k IRATON bl HEIT: BH A
Wa,p,q,r,....x,ymmm%l
4.2.1 Tafq wa fargmos Qe
et THaa o wifamm g &t fearfa =ea &3 o6 fag
&0 gfaurger el fog o «1 4ot fog & €9 9 I
& | heq Sty for & fr=-fa @l ¢ 3R ¢ W
o] 1 ferfd wae: peik pr @ (fo 4.1a) 180 P
H1 O W T A W@l ¥ Wi 34 B | 39 YR OP THY
t W % & Feufa wfce sl | s @ o TR R T
TR H1 Fom @ | © 1 38 R g (we ofifew)
r ¥ fefid & §, 31ufq OP = r | T Y&R fog P’
w1 TH W feafd afer opr ot ¢ @ Frefud i €

ST ¢ 1 TS SHeh URAMT i Frefud et € qen
ofeer =t faen o7 enft frmer efee P (fig 0 @ <&
) feod g | AR 9% P ¥ TR P’ W TgA Sl
g @ @iy pp’ (St g5 P W a1 39 P’ W ©)
g P (@ t) 9 P (W99 t') @& Wfd o @
oo wfewr seam ¢ |

y/\ F

(a) (b)

farT 4.1 (a) efq aor faearaT afswr, (b) fawemT afeer
PQ er Tfd & fa=-fa= arf |

Tel 78 o1 Hewyul ¢ fo * foreemy qfew’ =it
WA W A I I © S gt sifam feafa
TR YRt ferfq o Siegdt € den 98 39 arstash
79 T AR & @ s o%g gN fogst & weA =
S © | SEETUReEy, S Tk o 4.1b § fe@mn wn
?, URftsres feafa p qen eifaw feafa Q o wex feere
afer p@ Fufd 9t & W <A fefaai o <= =t T
3@l S PABCQ. PDQ @1 PBEFQ 3TelT-37eT € |
T YR, Tt ot fagen o e fawema Qicer &1
TRATOT 3T A Tl S @ TI-ATE § FH Far
g a1 3uak e giar &1 st e | off s W
@1 oh ST GHE o] o o 9 a2 i Hefeifd
G T T |
4.2.2 99N & Guar

3 Tfeei A U1 B i ohadl ast sReR el S Gehdl
? 57d I7eh LA SIeR B G Skl 9 T e |

fo 4.2(a) ¥ 3 99 AT A 921 B &1 391
T | B9 TR WA HI W@ SAEET § L Ghd
g | B %l W & GHId fEa@ehEd qife SHs! 759 Q
e A &1 Y= O o FUl 8l 9 | fT Fifeh 37k
3 S W p ot Hurdht § o7 I G e’ HEed |
HIH=Iaa 56 GHHEAT i A=B & ®9 | fored € | 39

e T GEE Frcl AR F SIS T Gl glar & | Sl S T Akl arel i BT O AT 97 R GHEA 8

Wl & | 59 YHR o TR $I g9 ‘gId G’ FEd & | wrelld g wifas 3T § e 1 ferfa a1 3@t frar @
TEwyol gidl & | T8 Gie &1 &9 ‘Tra 9w’ #ed 2l
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(a) (b)
o 4.2 (a) 3 GEF GRR9T A T B, (b) T AR A’ T
B' S/ & TR 3761 oTargal a8t & |

9d & AR = A Tk o= 4.2(b) ¥ ==ty wfen
A’ T B o 9o 9AE € f off <A afee gae e
& ifer SRt feem erem-otem ® | A g9 B’ W
39 & 9 faget Sad 39! 358 Q' A’ &
I8 O' | HUt 81 S af o B’ &1 39 7, Areh ¥
P’ 1 WO T BN |

4.3 |fe9T Ft arEAfaew @@ ¥ O

I} TH AT A Fl fFH e F@& A | O F
@ 7 s afewr & o € fges aftmm afker A o
oRETor ST A T BT S @ qen et feen @t @ S
A &1 ? | 39 TUHERA Hi B LA § forad € |

VA =AIAIFR A >0
STERTEY, A A i 2 9 TN fopan Sw, ar qfomdt
[fewr 2A 7 (F 4.3a) et faen A =t fom it
qe AR |A | T I BT | WEW A H AR TH
RO T —A W O ol U 3171 |iES W gl
g ot faem A &1 foon & fawla @ &R fomem
GRETT (Al T A T EMR |

g forelt wfesr A &1 woTHed weme i -1
9-1.5 9 Ton I qf afomd afew o 4.3(b) S
B |

(a) (b)

y
44

(b)
T 4.3 (a) 99T A 91 39 4FIHF T& 5 9 qOT
FH W G GROTHT GiSe, (b) Giewr A T
39 HUIHE GEAS -1 T -1.5 q U7 A
R g GROTET FiewT |

it H 5 wresh A 511 Tfkwr A 1 7o =
Sl © o8 IS AT B Gehal © For@eht T w1 fermrd
B & | aua AA w1 famd A 9 A =Y fometi &
TOFRA o aUeX BN | I3E0RawY, AT g9 foRd
TR A7 el ot fordl (TH) STaUal 9 7o L @ 75
T fowemom Tfeer g g |

4.4 GfEIN AT Hehed 9 HAdhel : ThT Tafa

S fop @Us 4.2 | Sdermn ST g € o wiew 4w o
s I 1 wR =gy & 9 o w1 gem
# € | e BW AT fafy g A o zw fem
THATTT | B9 o 4.4 (a) ¥ SUQ STIER et woaa
o feord < wfeeli A 9en B W fomR & € | g @il
1 R HT ol W@-@uel Hi wdergdl wiee %
IRATT o FHEA & | A0 A + B W i o fog o
4.4(b) o IUR T WY B 3@ YHK Wd ¢ fF
3! =0 9T A o6 I WEl | TR EH A & =5

A

%
’% B
o ‘
C
(©) (d)

fora 4.4 (a) TRETA T B, (b) GRFH A g B FT A% G4 GRT ST, (¢) T B d A H7T AT fafe gRT S,
(d) FPN & S ° qarya qE=d (99 &1 J597 |
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1 B % M ¥ Sg <4 & | 98 @1 0Q i |iew
R 1 e hdl € S |iKgi A de1 B 1 A €1 it
Hfewn o e 1 39 fafy o afse & 9 f5dt © &
v T F T @ Sied ¥, zafan T o faf
=1 9itd & y=o fafer & T 9 S S € ) 9wt
eI 3Teh1 TRt wfcwr forelt s o6t T gSe a9
g | zafe = fafy =i wfawr 9w & fraw fem 5
FEd B | A g B+A 1 TR Gy W Y a off
B o€t |wigw R W B € (o 4.4c¢)1 39 TR
gfeer =1 7 ‘e fafma’ (afel & Sier | 3k
ST i Wl < d oft Romd wfew T a"er) ® |

A+B=B+A (4.1)
el =1 AN GrEwd f77H w1 F qreH wd S
ot 4.4 (d) o <iten TN € | WKWl A 9 B %l wgd
Srgt 3R fh |feer ¢ =i Sied W S qiom e
BT € 98 97l € S wiegh B 31 C 1 ued Siget fh
A I Sred R e 7, s1ufq

(A+B)+C=A +(B+C) (4.2)
[ A IR faudia @feel &1 et ® Fa giom
foerar © 2 39 < 4fken A iR -A 5= fo71 4.3(b)
o et 8, W fa=m % € | $61 91 A + (CA) B
ifer < wieel w1 9fwmon o€t ¢ forg feen fawda 2,
T gitomH |feer 1 giwm o= e ik 39 0 |
=R W B

A-A=0 0l =0 (4.3)
0 ! BW Y[ WiEW %ed © | Hifch YT HGW
oftrT 3= e 2, g et faem @ frefoor =
o S Tehal & | SWSTHA o € Th GRY A Hl
TN YA Y N W € ot gRomeey e uw
gfger € faerm fog s@e1 afmmn =1 g | o |fw
& ge o fre

(@)

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

I 9iEe 1 Aifqew e1ef @ 2 2 S@fE o 4.1(a)
o fe@rn o € &6 ol guae o fefa o fomem
feei R fa=am w3 2 | 7F i fw et aor ¢
HE I P W& | 98 P’ ek ST GA: P IR SH
S ® 1 3 frafa o a5 1 fowered =0 e 2 9w
R w6 fqn feafea guet @ S €, @
foreemm “y=1 afger” ghm |
Afe9il T SHaehe™ Al & a7 & w7 F o
Rk feran M Tehar & | 1 GO A 9 B % AR
F &0 % W A 9 -B o A4 &% ®9 H 1 THR
@WW%:

A-B=A+(-B) (4.5)
= foat 4.5 ® <wifan wn ® | Gfkw -B *i ofew A
SIEH R, = (A - B) W< &1 8 | go o forg gt fordt
¥ §fewt R, = A + B &I «ff fa@mn mn 8 | 'R
wrqus fafer 1w sees off &0 < |feen &1 a9
FR THhd ¢ | g AT TR U < 9fke A 9 B €
T el & Sig & fau 39! Io8 &1 U 3wafTs
ot foig O W @ & S fot 4.6(a) ® few@mn w2l
fht 50 A & i ¥ B & GHI@ T @ Eied § 3R
B & I ¥ A o HHIR TH SHA @1 Tiwehi IH@
g OQSP T # ¢ | for foig W o7 41 @
T TR K Fed €, U qa fig 0 ¥ Wi = €
TRoTH |fcy R &1 fen R =qes & qa fag
¥ %M fig s &1 iR Wiw U fawet 0s & s
ghMt [ 4.6 (b)]| T 4.6 () & Gfcwi A 3 B &1
ot feRem o fore fass fem w1 s9e feamn
T2 1 SE el | e © f 9 fafua @ ww @
RO Feheral € | 39 YRR S fatE guged §

(b)

o7 4.5 (a) 3 R A 9 B,-B @i 4 faw@rar 71 8 1 (b) GREr A § G B @7 Fgem-9RomE R, & | gorT & fag

afeeri A 9 B &7 9 R, it fegerar 7@ & |
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(a) (b) (©)

17 4.6 (a) TF &1 39S f65 a1l 5T ARWTA 9 B W, (b) THR FgYs G4 gR1 A+B 7T 91 31, (¢) & 9o
&1 Sig &1 GHR TGy Ay Gy &6ty & gageq € 1

4.5 afeon = fa=em

D me F T D AR ﬁ?ﬁiﬁ?(?ﬁﬂ%ﬁ)@ﬁ:ﬂ%ﬂ%Aaﬂwﬁaﬁ%
ms & s afew & | (57 4.8) 99 A 1 S el o o &

e TR € | S W R W R wrech w9 § faeifoa foren < Tl € | T |k a & R

3TaT Bl g fgen & s =g 2 At GEAl o [UAEA o &Y § S 3 YRR gE
T b o UFHS o & § B | THI S o foIg gget
Yw A TifT s =g 0 s PR I fRO Ga
N TR Teh TeT W1 WU e P 9 Teh Tl W@l b &
0 HHIR EifaT | 99 SifST 9 Tk S 1 Q T hiedl
W E %|T‘|ﬁf,
v, A=OP=0Q + QP 4.6)
R W ik 0@, a & HR T 1 @ P, b & HHIK T
S ESIGlY
A 0Q=Aa T QP=ub @.7)
T 4.7 Sl AT g arkifesh HEAd ® |
g : W@W%@ﬁﬁﬂ??vrﬁ%v‘v@ﬁﬂ P
4.7 ¥ <9 T ¥ 3T YT 99 o STER W
1 T E | T o A ok FEW o SHER v, 9o v ;\
% aftordt R Tt & @ff=n w0 ® 1 R 1 9RO A ub
2r- }) 0
Rz\/vr2+vL2U=\/352+122ms_1=37ms_1 ha Q
SR § R F e 6 Fhil- ®) ®)
tanH:l;—w:%:O.343 ferT 4.8 (a) 3 3RfEsw GR9Ta g b, (b) GRITA Ha
' b & &I A fFgsA |
I 9=tan (0.343) = 19°
AU geh i AT BTl Healier Tl H Feael a7d: A = Aa+ub 4.8)
€197 F FM T T W fw H AR @ T T GhT ¥ A Fa 9 b F R I

=fET | <
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[RIT-Fehl FHHM: Aa q ub o fa=ifea =3 fn mn
2 | 79 fafy &1 ST wteh &9 fRe gfewr =t &
HHde o < Giew-seen] § forifsrd o ehd © | Tl
o o6 ST i Gerdr § THhIes a3 e
o arfe ferd wfewr o1 ferdisT glaemstes e @ |
¥ Hfeell 1 THiF 9w Hed € o W o 'w
RreEicTull
Tkl Tl : Thish Afwr o8 wfkwr e 8 fogen
qfETor w2 den s foedt faviy fen o erfwr @
F 1 SHRT IS fomn et § S A € B wew | A4
feon = A & foTu 9 ST Bl § | 53 4.9a
T wef¥a e ‘e e e ﬁxyamz
el o ST Tkl Wi I BH HE: {4
mmm%|mawwm%m
lil=lji=Ik =1 (4.9)
3 Tehleh HEY Teh TR ok odad ¢ | TR afser
T TR ST Y89 o ol 894 36 &k | HIe 2Ry
i,j, k o SR Tk &9 (A) o & € | =bifw 3@
A § g9 ohad fgfadia wifa &1 & 1o | ©
¥ 37d: BH hadl o Uehih Wi 1 SATIRA BFI |
g frel Taieh A Aehl T AT A & 01
R A gRomH U |WES AAT | S et
Hfesr A =1 F19 YR 9 F L G B
A=IAld
Tel A % SRY & THiE FEA T |
70 fordt |few A =1 Uehish W@ 9o o5 uai
o faaifsia ¢ @ & | 9 ofiferg fom foo1 (4.9b) o
AR Wy A THad x-y o feorg € | fost 4.9(b) &
FTHR A & ¥ ¥ 70 Feene 1a W o Sied € |
Y B O WRw A, 9 A, TH YRR W ¢ &
A +A, Ala#rﬁzFA w@rﬁ(ﬂ & THRR 2
T A, Qaﬁﬁmﬂrﬁ(ﬂ ‘éﬁwr—cﬂ%aﬁ

ya

(4.10)

/

0)

N
A
J

S
7

A=A {.A=A ] (4.11)

Tl A, A A arefaE Tt ¥ |
TWIRR A=A {+A ] (4.12)

sﬁﬁa(49c)ﬁm’rmw%|rr&rqﬁAaAaﬁ%ﬂ
TRE A T x- 9 y- ToF FEE § | 7@ T a6 e
4 & R A _ofew T 7, s A_; U 9w § 1 55
WAJQEHH&ST%|
Frpiofafa 1 SuEm w3k A T A KA H
GRETT Ao TG G x-E % W T A w0 0
% T H e H GFA ©
A =Acos 0
A,=Asin 8 4.13)
T (4.13) ¥ T § 5 fRE wfkw w1 uew
HI0 9 T T & d g8 YR, BOCHE A1
I B TR B |
fordt guder ° T 9femt A & T HH & fag
WWW@WW%
(i) Yok URHATT A T 3Heh GRI x-3781 o |1 T
T HIVT 9 GNI, TUaAT
(i) SHb S A T A GRI |
Erﬁ:Aasmezﬁam%?ﬁAaﬁIA * °H
Wm(us)@ammmm%m&A@
Aﬂﬁ%ﬁaﬁAHmeaﬂmﬁmwﬁaﬁﬁw
ST T

AZ+ A7 = A’cos”0+ A%sin®9 = w2
2 2
dal A= A2+ A7
1 Ay

. Ay _
Td tan @ =—>, § =tan ——
A A,

ot 9% T8 fafy #§ T ™ (xy)THaa H
ot g o1 ST wesh! o foifera foran ® formg o6t

ya

(4.14)

(4.15)

A
1

=V

k
(a)

z

(b)

=V

a7 4.9 (a) T R4, & 78T x, 3,z o SR 2, (b) FoHE TlEwr A+ x T y 7&if & ST HeHl A, T
A, T faafsd foaar 2, (c) A, @ A, & i agn & vst F o o §
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fafy gra fordt afcer A &1 &9 fameti o x, y o1 2
a1ell o erfew i seen ® faaifsa fran s @@ 2
AR AT x-, y-, I z- 3T&[ o HEA RV HAI’: o, f A
yar [fe 4.9 ()] @
A =Acos a,Ay=Acos B.A=Acosy
4.16(a)

(d)
fere 4.9(d) GfR¥IA ®Tx,y Wz -
T faaer |
M w9 9,
A=Ai+Aj+Ak
qf<er A &1 9w
BT |

e feorfg wfew r o1 Fafafag ywr 9 =3 fear s
Hehal © :

378l & STFfeT HEH

(4.16b)

(4.16¢)

r=xi+yj+zk 4.17)
Wx,y qAql z Wr%ﬁ&ﬁx—,y—,z—ﬁm
TTH T |
4.6 Ty ot =@ : favemonares fafir
Il Gfeell b1 Sie i Ukt fafer g5 afeen qen 37k
RO wfew 1 e w9 9 gUgH § Wer el €,
T Heli-whedt e fafy wifed Bl @ SR sHeR! g
off ©ifa et € | Fa=-fa= |feen ot 9ok Ed w2
! et g stfush ST giar ©1 A/ efiforg fo
forell Tae o <1 @feer Aden B € fSen weeh e
A AT B, BE @

A~
.

A=A i+Aj

B=B,i+B,] (4.18)
uH ST foF R 2R 9 2, @
R=A+B
- (a,i+a,j)+(B.i+B,j (4.19)

FHifer afe swafaf== aun Te=d a9 &1 9ed w3
¥, sHfo THieRTT (4.19) § = foru T Efewn &6
11 YR @ qH: Harkd w Tehd ©

~
°

R=(A,+B,Ji+(A,+B,)j (4.19a)
itk R=R,i+Ry,j (4.20)
FfAUR = A+ B, R=A+B, 4.21)

39 YR TR HiE9 R 1 Y& S 9wl A 3R
B o ST SEehi o I o Sed Bl § |

T famett o fog wfewi A 2R B =1 &9 =
YHER G IR W ©

A=Ad+Aj+Ak

B=B,i+B,j+Bk

R=A+B=Ri+R,j+Rk
el ®ehi R, R, 91 R o A 7 ¥R ¥

R =A +B,

R =A +B

y y y

R=A+B, (4.22)
g fafy &1 s¥& afel ol Sigd @ WeM o fag
ST | off "Wehd € | IS, AR a, b A ¢ Al
gfgw =1 yoR ¥ fRu U

a:axi+ay:i+azl;

b=b,i+b,j+bk

Cc= cxi + cyj + czﬁ (4.23a)
@ | T=a+b-coh TeH A=AfAREd gin:

TX=aX+bX_cX

T =a +b —c

y y y y

T, =a,+b,-c (4.23b)

> 3ISTENOT 4.2 o7 4.10 9 fe@m U < gfesn A
qeT B o oI 1 hI01 @ B | Ik RUTH gfew
T YRAT qern feen 3ok afHmon qen 9 o ug |

HaTfeT |

* g [ W e A R oo, fF y w0 fKepedm § 1A UE < Ywnet o | oh Hior § S Uk gHad e €
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a7 4.10

g7 o7 4.10 & @R 9F @ifS¢ f& oP a2 0g
T el A qeN B 1 oK i €, feh o=
10T 9§ | 9 WY A o FHR TGS FEE grn g
TRoTH wfeer R 9 g 59 o9 9 0s g/ fg@mn
T ® | 38 YHR
R=A+B
o § SN, OP o fedaq @ 99 PM, OS o oeed ® |
~0S?= ON? + SN\?
forg ON=0OP+PN=A+Bcos 6
SN = Bsin 0
0S? = (A+B cos 0)*+(B sin 0)?
YAl R2= A%+ B? + 2AB cos 6

R=+vA%+B? +2ABcosf (4.24a)
199 OSNH, SN=0Ssin a=Rsin «
TS s PSN ¥, SN = PSsin 6 = Bsin
3Hdqug Rsin o= B sin 6
R B
3rerer — = — (4.24Db)
sinf  sina
st YR, PM= Asin a = Bsin 8
A B
Srqa = (4.240)

sin§  sina
RN (4.24b) T (4.24¢) ¥ TH I BT o-

R A B

4.24d
sin @ sinf sina ( )

THIHT (4.24d) F 5 &H FTATRT G W L 2 -

sin ¢ = —sin 6 (4.24¢)
R
F& R 1 OH G0 (4.242) § &0 0
SN Bsin @
o0, tan o= (4.24f)

OP+PN A+ Bcos@

THH (4.24a) § UROTH R 1 9RAT0T e
THIHT (4.24¢) T THT TG HIGH FT S Hhel 7 |
THIHT (4.244) ! RIAT-THEH T THEHTT (4.24d)
=i war-fram wed ® <

b IQTEIUT 4.3 THh HRER IW R0 &1 AR
25 km/h o o § TIGHM € | 36 &5 H STel- 4N &
AT 10km/h & | ST~ kT Tem <feqor & o =6
FR 60° T & | HiwEe 1 ot av et |

ger o9 4.11 4 9fe® v, HETSIE o o i Tl v, 5
¥R ok ST ohl T 3 & | 99 b TR Fort o 3Rt
feoml <9ifé € € | wfkwr = o T wqes e o
IER U ufomdt R w1 feenm fest @ <wrid

N
A

.

Vb

"R

v
S

farT 4.11

T © | FIva-F| &1 ST & &9 R 1 9RATT
FepTel Tehd & |

R = /v + 02 +20,0,c08120°

=[25% +10? +2x25x10(-1/2) =22 km/h
R #1 foen 910 & & faw en ‘sn-frm’ w1 3o
F T

R U,

v
0, sin ¢ = —Ssin 6
sin & sin ¢ R
10xsin120° 1043
= = = 0.397
21.8 2%x21.8

¢= 23.4° <
4.7 Tt guae o nifq

T @S H B iR 1 SYAN T 3 a1 diF fommet
o Tifa &1 IO w4 |
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4.7.1 Teafa afeyr qer farema=

et Tuaer | feerd &1 P &1 x-y Fderds o o fog
o gy feafa @few v (A (4.12)) *1 FAfafed
TR e i @

r=xi+yj
Tl x T y & x—q y- o Y r % AH ¢ |
3% &0 w0 % fderd off %E Td T
T ST fof fo1 (4.12b) & STTER HIE 01 Tt @
Y oI ah o SRV =t € | TRt &1 ¢ W gHen
fearfa P 2 9o T o7 &0 ¢ W zHe feafd prE
FHU1 o forerds &1 g0 fefafed geR ¥ foae,

Ar=1r'-r1 (4.25)

T feon P 9 P T IR T

B

P

NTTTTTTTE

N
d

K= Ax—> X

(b)

fera 4.12 (a) R&fa QfeT v, (b) fTET9T Ar T 97 H7
Silga a7 v

TR0 (4.25) i €W AN & U oh ®Y H

fr=iferd R 9 =ad i,

AT :(x’i+y’j)—(xi+yj)

= iAx+ jAy
T ax=x'-x Ay=y -y (4.26)
T
a5 o ToeTe SR Ga THY et o STUd 1 g9
aea a7 (v) %ed 8, o:
Ar:Ax1+ij:i£+A.£

t At At T At 4.27)

AU, V=0, 1i+D, j
aﬁﬁﬁ%,sﬂﬁmfﬂam.lz) o STTER A o

=1 feem &t &Rf, S Ar TR

T %] 1 9 (qrafe 9) sifd gsm
AU (At—0 i HE H)fowem\ Ar 1 95
RS At H 3UC € | T 89 v ¥ =75 S, o

_m Ar_dr

a-0 At dt
ol 4.13(a) ¥ @ 4.13(d) 1 & § 39 HH
TShH 1 ST § THA ST Fehel & | 37 fosii § Wi
@1 39 Uy i <@ © 5 W R a5 o ¢ W fag
P ¥ e YRE I € | 9w R A A, At A,
TS o W HE: P, P,, P, ¥ A Bl € | T
Al § U BT FIEH SFHA: Ar, Ar, Ar,, B | T
(), (b) T (c) H HHT: Hd BY At o HMI AU At
At,, At,, (At > At> At) o TTT 01 % SiEd 3 ¥ i
faom =1 fe@mn T R S @ AL —0 A Aro0 T
Ar W1 T T9 T@ ok T & S ® (F9 4.134))
TH YR U9 & foRdl fag u¥ a7 39 fag u¥ @iet
T wvl 3@ GRT = giaT § foraent fqem g &t
wfe 3 argfevr giat 21

gfaen o folw v ol &1 U 2% o &9 § fFefaraa
YHER G FH W ©
dr

v=—
dt

v (4.28)

- i[53,

(4.29)
At—0\ At At

=ilim —+j lim —
At—0 At At—0 At
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M e
M 2%
L2 NP
\ 8\ P
p D
r rl y I
S o e
O x -
(a) (b)
y N &\ %Q“ y/\ %“
P P P
r I, r
o} x> O g
() (d)

fer 4.13 I3 & G0 ST A+ I T ST Ao wW
oIl &, SiGd T v a%g & a7 v o aer &
ST & [ v 1 139 FoaT &7 9o 9 el &

qaR Bl
;dx . dy 3 A
‘q‘[' v:la+_]a=l)xl+vy].
< d d
R v, =28 - (4.30a)

T ac™ T e
31d: I GUA o el o B9 | gH I x 3R y
A W T ST TR 1 ST v, 3R v, Frerer
o Y Fehd B |
feet v 1l fr=fatea g,

v:11v§+v5 (4.30Db)

qa THR! T Fm 0 gR I UER 9 e
B

15} 15
tand =——, 6= tan_l{—yJ (4.30c)

o1 4.14 9 fog P W et an @wfew v o foq v,
v, T 0T @ T A T |

N

v

O X

7%‘51‘4.145)77v5)7572§7vx,vy T T O ST x-378T G
W?\/ﬁﬁﬁvx=vcose, vy=vsin9
T
x-y THAA H e %] 1 SEd @RT (a) STk o
T qREdd qon 9d 99T ST At o STIUM oh SRIE
BT
A A(uxi+vyj) Av, - A

Uy ~
At At At At

~
.

Yl 5=aXi+ay_].

T ( AR TEOT) S o1 o HIHI | o aeR
Bl € W HHA el YA B W €

(4.31b)

. Av
a= lim — (4.32a)
At—0 At
FiifF Av = iAv + jAu,, TEfAC
~ A Av
a=1 lim + j lim
At—>0 At At—0 At
ERE| a=ia+ja (4.32b)
. dvx dl)y
STl a,=—> a,=—" (4.32¢)*
dt dt

o T wifq Fel ot a%qg % 9 YSRid FE O TR
STeTE § @1 i IR oh fore &9 urwt fafy 9 i
b i GHF Tohd & | 79 FoAl (4.15a) @ (4.15d)
ok W e T € | fRdt a1or ¢ W shor B feufa fag
P g T TE 7 | At,, At,, At,, (At,>At,>At,) T3
a5 01 i feerfd e g p, p,, P, 871 e &1

“ xdy S TR H g T g H A T TER Y R AW €

Lodfd) Ex o _dfdy) &y
todeldr ) g2 Yode\ de ) g2
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® £
P
\ %
B4
\4 v
P P
(0] x O X (e} X (e} X

AV
Vlf >
A\

(a) (b)

(©) (d)

o 415 @7 GG STRICA (a) At, (b) At (c) At, (At >At>Ar,) & 7T 9 @R 7 (d) At—0 AT & Sfta siaa

@R g% & @R & e gl & |

T 2 | fal (4.15) a, b 3R ¢ ¥ 37 wft fagad p,
P, P,, P, W o Wikl 1 ot fa@mn @ € | g At
o fau gfce = & e fo9 &1 ST #3 Av
1 A fsprerd € | qReT o TR Sid wRoT
faon o€t € S Av &1 BT € | EW Jud © R Se-s
At T T Sl STl € S89-99 Av 1 faen ot agerdt
St @ 3R 3ok UROMTTEEy ©RoT i off feen sgerdt
2 1 3fqd: At >0 drm H [foa 4.15 (d)] 3AEd wRro,
ATceIfUTeh T o e @l Sl @ IR gheh! feem faet
H 1T STER B € |

& @ for uep faar & a%g &7 A UF T 9ed
Teh @YeT 3@T H gid & (@ a1 o Teh & foom 7 gia
& argar faudia fevm o) 1 wrq §F ar &7 famrent
T 7fer & foTT 39T Ud @RuT Wiewn & &iter 0° | 180°
& ofter iF W T BT GHAT B

b 3TTEUT 4.4 el Fu1 =1 fefq
r=3.0ti+2.02j+50k e |
el ¢ Uohe W oFe fomanl T € | 7 Ukl o
U5 39 YR B T r WX ¥ sHed @ S|
(a) U &1 v(f) Fa(f) TG RIS (b)t=1.0s
W v(t) 1 IRE0TF 0 @ HIST |

—gzi 2 2'= 1

g v(t) = df —di (3.0ti+2.0t%j+5.0k)
=3.0i+4.0tj
af)= ¥ =4.0j

a=4.0ms?y- fen o
t=1.0s R v=23.0i+4.0j

FEFT IR v =37 +42 =5.0m s F, ger

T fegm @ =tan’ (Z—yj = tan™’ (gj =53 <

4.8 Todt Tuaer U TehAHT ©UT ¥ Tia

A difee fF *E a% T 99ad xy § T
TAF <0 a ¥ A H W R A a 1 AF I
2 | fordt a9 siauer ¥ ofigd ©ro 39 fer @
o HH 7 o SUR BN 3 =a | 376 A oifag forddt
&7 t= 0 T o] 1 o7 v, T TH 3T &07 ¢ T IHHI
aﬂvél

el GRS o STIER
V-V, V-V,
A= 0 T
Yl v=v,+at (4.33a)

ST HIRT i FTN o ¥eh o €9 ° Fefafaa
THER § I FW o-

vx=v0x+axt
(4.33b)

319 g1 <@ fob ama o any feafd afwr r fFg g
IS ® | Tl ko fd & fow s T fafy
T I T | AE AT 5 t= 0 q ¢= ¢ &0 W
v % feorfd o wfewr %A@ r, o0 ¢ € q20 37 &
R FHH Ay, T v 2 | T G WA -0 =t
H T HT S O (v, + v)/2 T e r—x, B |
iifer fereeom i qe T STaXTel 1 U Bl 2,

v=v +tat
y Oy y
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- :(v+vo)t:[(vo+at)+v(,)t

2

r:r0+v0t+éat2 (4.34a)
TE I ST W G Bl S Hehdll ® Toh TRy

(4.342)F! sFHead & T (4.332) 2 e 9y
B t=0 & Wr=r, F I 1 IA HIA & | FHIRT
(4.34a) ! WZH o ®Y H fTAfARET TR 9 T
TR T

1
x=x,+tv, t+— at
ox 2 X

1
Y=y, tu,t+ 5 a,t (4.34Db)

GHEH (4.34b) H el =rEn w2 R oxd y
fegmed § iaal ek gE W R T e © 1 g,
ferdt @aaer (S famr) & il &t 3 ET-3IeTT
THEITTh THITHTT THTAT &Ra ol & &9
o GHET Wehd & St WY caad [aomei & rqfasr
gl g% mewyl oo @ S famed ¥ awg &1
T o fargeroor § SwAh g ® | 7ol giom ffada
T ok forg oft © | aga-w sifaes feorfa & S oo
feemaA w1 e laursen B € S Tk en ware i
& faw @Ug (4.10) ® <@ |

p ICTEYUT 4.5 t=0 &HU W g & 4 fog
5.0im/s % 37 W T T& HLAT 8 | x -y FHIA
H 39 W TH U 91 o[l @ S SHY UhaHH
TR (3.01 + 2.0j) my/s? S & € | () 5@
&I07 TR U1 T x FR3MF 84 m BT 3T &1 SHHI
y THaere fha 22 (b) 39 &101 %1 i =1
FI BN ?

FeT HHIRTT (4.34a) W r = 0 T HTAIIHR 01 s Teerfd

freifera THieReor 9 =ed BT,

1
) =v, t+ Eat2

a 1 N A
=5.01t+ _ (3.0i+2.0)F

= (5.0t + 1.58)i + 1.0t
xX()=5.0t+1.5¢
y=1.0¢
9 x()=84mTd t="?

. 84=5.0t+1.5¢8
TA HE W

t=6.0s Wy=1.0(6)>=36.0m

T,

v=%=(5.0+3.0t)i+2.0t j

t=6s% fau, v=23.0i+ 12.0j

aTd: F0 F A, [v] =232 +12° =26 ms <
4.9 =1 fametl # smuferes am
@ug 3.7 ® fordl Wa @1 o orfeen o smfares am
1 SO 9 T TR g e, S fereht e o o ffereia
e & fau et @ faefd wX owEd €
A 6 < aRE AT B A v, q v, ¥ e ©
(weoieh fa fohedt T fder o ST eReft o |dE 7)1
37d: E] A T B % WO ST :
Vap= Va~ Vs (4.35a)
#IT | R FFR, S B A S A o e
Vea™ V=V,
SRS Vag™ 7 Vea

GEI v I =1lv,I

(4.35b)
(4.35¢)

b SSTEVUT 4.6 : TR 9N ¥ 35 m s! & 91
G auf e @I § | *IE afeen gd 9 ufyem fgon o
12m s & =T § HEfhd T @ e | au 9
= o foru 39 = foeg fogm o @mrn =nfew 2

g7 fo5 4.16 | v o6l o =7 1 91 v, Afea g7
AT S T WrEfehel o oT i ¥ Hid € | A I
3T UXdl o WY © | iR Higen GEfehd = @l e
TfeT oot o fS9 391 1 3 N9 BN g% dEfehd
o WY& G HT AT B | AU
Vo = V.~ VY,

o 4.16 & STIER I8 A& a7 A FEAR ¥ 6
IO S fSEeRT JH

Yp

tan @ = —=—=0.343
v, 35

BT | 7 = 19°
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N
W E
S
forT 4.16
31d: HiEdl i T BT SHeaier G2 T 190 k1 I
T BT A= Hi AR W&l =16 |

3TTT 39 Y9 AT SETETUT 4,1 o 3T UT &4 |
IAEIOT 4.1 W oTcTeh ahl I AW ok gfvomsr
(|fE9T =T ) T ST T ¢ Welfeh 39 ISEI0T
U AfgeT sl Wigferet o A0 991 o a7 (FEt
AT o WIEYT 3faT) W MU Brar & | <

4.10 va™ T

Y Ted @ue ¥ 'R W feem famfua ey #,
STEOETEY 3HehT SUAM TH Y& hl T oh AL
& fau &8 | 9 FIE 9% IVH F 9% ISH H &
o1 gaifud &1 T 8 9 SH WS wEd © | UH gay
Fedid, fhohe 1 dfct, 9g-dict a1 & HIE o o]
B Thdt € | forell wasy w1 Ml B ster-etem
THeIfeIeh Tfaal oF T o URUmH o &9 § fo@r s
Hhdl € | 399 © T wew fon ferdt ©ror o aifast
o | BT € qO S [ecd o o HRUT THGHH
RO § et fogn e €

Helgerd Tefiferdl 3 10 o SEeT o1 & e
oee faem (1632) o weiw i o aifast Te Seafer
HIh! I Wdd THid H1 Soei@ A o |

9 31299 | §H I8 A foh Y& i 1 W a1y
1 YfRIY 09 J9TE Slefal @ | @1 foh wareq =l uE
fesm # SR v, 91 W HE TR S o
(o 4.17 % STER) 6, FI0T TAM T |
Theh! T8 % ! F&IMTd T oF 918 39 T 7o oh hR0l
T ATl @ 1 e i S e ©

a=-gj

#q a =0, 9 a,=-g (4.36)

<
>

0,
I<— 1, cOS O,—> X

OHUOSiHQO_yI

\%

fara 4.17 v, 37 @ 6, T R Feifd fHHl g &1 7 |

RS o v, o =k T TR B
v _=Uv,cos 6,
(4.37)

A fos1 4.17 o 3T7AR 9% &1 IR feafa fdo 9=
o 7o fag W=, @

x,=0,y,=0
T YhR GHIHWOT (4.34b) i 14 yR 9 fae :

x=uv_t=(v,cos )t

v,, = U, sin 90

qe, y=(v,sin 6) t- %gt2 (4.38)
HHIRTOT (4.33b) T ITART FHeh fhdl T° t o fag
3T o B I A= T T HHiEw T | e w3
v =V _=uUy,cos 6,

(4.39)
G0 (4.38) W &H Tohdl &0 ¢ W YR a7 v,
T GEA B 6, F TR H YA % FRE 1 N
y- U1 B ST | 39 o1 TR A S fom xd y feemedt
% TER d9aq g oh JAE ¥ Y& T ok faveror
¥ woie TXerr 8 T € | o o & Ul H § Uk
x- ¥ T H g erafy ¥ fer Tear € sWfd
y-¥12% 39 YR qRafdd il § O 9er Taeargde
e fiR w1 71 | fo 4.18 o fafy= e & forw =@
et fafer @ <witan T 7 | e e f stfrsram
S At fog o faq v = 0 T

v, = U,sin 6,-gt

v
f=tan 'L =0

Uy
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qeIush & U T THIHIUT

He™T GRI Wl 7T 9 1 AThfd 901 Bidl € 2 39eh fag
TH Y T GHHIOT FahTerT g | IHieRtor (4.38) |
RRu T x 9 y Sl 9 t hl faqa s ° Fefataa
iRt W Bl ©

g Xz
2(0000390)2
€ YIS oh U2 o1 THIeH0T € S 2 forst 4.18  fe@mn
TR | A g, 6, T v, ST E, FHEW (4.40)
1 T YR 9§ oo HL Hhd © e

Yy = ax + bx®

T q 991 b fdi® € | T8 Th Waerd 1 THiH
2, 1ol wew w1 qY W Bl € |

y:(tan Ho)x— (4.40)

/
y
Vy:O
- V=V
6=0
N v/
v i
Vox1
78 0x
A~ Voxi ? v
Vy :
A v/ -
Voyd !
O i
o
Vx|l )
A
wl

forg 4.18 98I %71 99 WITAIHR 8l & |

STféreRan S &1 9aT

Je ST ST dh U o e fohaeT gma o
27 7 <ifS & 7 9w ¢ € | ifw @ g | oy
= 0 3HfAT HHIHTOT (4.39) | &H t 1 A R

g

vy=vosin00—gtm=0

YA t =v sinf /g (4.41a)
YW h ISE K1 A H o pA §WA T, €
THHT (4.38) H y= or@aﬂﬁaﬂaéﬁélw

T 2(v,sin 6 )/g (4.41b)
Taﬁq%wwmm%ﬁélﬁwﬁaﬁ
aﬁ%%T 2t | 9% 1 TAMA ¥ 79 T & ufomm
S

qeIwr @t 3feehan Femg
TR (4.38) H t=t_T@HT T&IH g AT SAferehad
FAE hHT T HT S HRA T

2
. vpsing, g| vesing,
y=h, = (Uosmao)[ ]——[

g 2 g
X 2
= . _ Logsingy)” (4.42)
29
gerer T fast wrE
IRfe fafd (x=y=0) 9 Jaax 39 Rufd I 5«

y=0 T J& gR Felt T g 1 &fast Wi, R, HEd
%l afst T Sgge el T, H =el g © | e,
WR%‘NT

= (v,cos 6,)(T)
=(v,cos 0) (2 v,sin 6)/g

2 .
v, sin 26,

S R= (4.43)

g
THIF (4.43) ¥ = T fH fHE e & on
v, TT R sAfusrdd q@ B SW g, = 45° il
sin 90°= 1 (Ml sin 26, &1 fHHH TH ) | T THR
Afershay &fas W= grm

%
B =— (4.43a)
g

p FSTEYUT 4.7 : el 7 AT gEE T
qEES" ¥ el @ fok Y39 =l o faw fSmes
M 45° W SRIeR A R ek a1 A €, aifas
TH e Bl 27 | 9 HUA 1 THg Hifey |

Fo7 AR HIE YA g, FIV W TRFH T v, § el
ST, a SHHT 9T

R o sin U, sin26, -,
g

3 HION (45° + o) T (45° - o) o feIq 26, 1
TH %A (90° + 200) TAT (90° - 200) BIW | sin(90°
+20) T sin(90°- 20) Ml T HH AN 37eMiq cos
20, BIAT © | 37d: S° =141 oh ferq foer @ 450 9
IR WEN gN HH A1 AU 7, afas ww aueR
BT | <
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sfiferent

P ISTEYUT 4.8 : Th Ul It feopdlt @t 5™ o
HH W @I ? | FIgH HH T 490 m Sl # |
T Th TeoR i &t M § 15 m s~ Tt AR
oA 9 Thehdl € | 91g % Rl 1 0 T
T IE T HIfT foF TeoR i S q% g |
foha 99T o 9 SHIE 9 THUd THT SUH
=t fohat eft? (g=9.8 ms2)|

gcT ©H @Sl Fg™ o &M hl x- AU y- A H qA
g e geer ek S oF 99A hl t=0 HHT | x- 37
1 ¥ TS9N SRS AT o TSR qe y-31& i
¥FTeHeh 9N Seafe S0t 1 S Fd € | SiE ok g
TET e ok ¢ o T o x-F y- T Th T R AR
T& i, e
x(t)=x,+v_t
yl) =y, + v, t+(1/2) a,
'qgsfxo=yo=0, v,=0,a,=-g=-9.8ms?
v, =15ms".
Yook 39 AT S ¥ THUAA € S y(f) = - 490 m
- —490m=-(1/2) (9.8)2
FA t=10s
o e v = v, T v, = v, - g LB |
3q:, S Yok S ¥ THUA §, 79
v, =15ms’!
v, =0-98x10=-98ms"!
AT 9eeR &t =1

JoZ+v2 =152 +98> =99 m s &M | <

p IGTETUT4.9: TS ¥ HW T 3R 30° T HI0T
T T T fohohe 713 28 m s 1 =1e o ekl
ST ® 1 (a) SAferRad ST T AV Hif,
(b) S TR W A9H Tgo- § o TG i T
ST, T2 () e i faig @ 39 fag &t &
el g IE TR W TEH €, T TN HIfST |

g (a) Afusmae Sk

(v,sin 6,)* (28 sin 3092
h, = = m
29 2(9.8)

=10.0 m &M |

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

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

(c) e et fag @ 3§ fag =1 < el i =&t
TR W gEEd

v2sin 26 i 0
( o o) =28X28X81n60 =69m%3|"'ﬁ|
g 9.8

<

o UfaWer i U AT - A ST
o ardfae ot M 7?2

gare Tfd % forvg § o1 w9 G, T FE |,
o g 7@ 9 W@ ®, R 9 & w6
Y& i Tfd W HIE Y9G &1 BTl SAIh T8
T =feu, fh 39 ®YF o1 arkafas 38 F=
22 w1, YA S, o Wi A gt &
a2 T o1 Toriy shid UH el b1 Sqfeefd o
HRO M i Y g SHoft, SR IRomTd: 39k
o, § FHH S| 37 39 WETTATHR 9 W
THE & 99 o9 TRy & Suferfa #
Tfeea &9 9, o9 est -9 | foafed @
S I8 Hde © 39T o § TR A8] SHATT
TSE™ I Thehl T ol 9 Ufalie i STufeertd
T O] T x-3199d 3T=R T&dl € 3N ohalel y-31aad
H €t gaq qRede e @1 qenfy, a1y giade
Suferfa o, 3 I & TaFd goIfaa i 9o
a1ed g B fop wEw w1 &fas W g
(4.43) SR 9 A § w7 B Afhan S
off TR0l (4.42) S UNE AH § ®H B0
T, N ST STIAE W TR 7, R g F
T 1 gRad grm?

-0y & F=1 e, o g) g, fatd |, @
g A @ oh! Fetfd § T B S STEH &
FE 1 S &W 9 Wi bl o H et
ST SR BT FET A €, <l §H IE hel Hed
2, for o, = S99 gl |, 39 R0 BH
e R, A ferf § 9 S W
o ¥ 9gd %4 2| T ag-ufy 1 fomr |
T TOFT KT SEH Bl € i 39 feerfd o
S B9 o1 Yfeie il MM | o B
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4,11 THEUH g™ T
6 hlE 9% LT 96 9 T JaehR 9 T Fawdt
2, @ I% AT I I TREETT G T Fed § | R
“THgaH" 39 =Tel o <o yed gen € S 9%
fa 1 stafy § whemE (Fo@) Tt | e R e
4.19 % TTER STE I%] THEHH = v ¥ R B0 o
I o ST TEE § | i &g ok o i faen o
R aferd 81 T 8, 31d: SO R 3 @l @l @l
B RO ST YA G SHRT G A Al 2 |
O rd ¢’ 91 v 9 v/h01 &1 Fefa qen 7ifa afsen
& & o8 Tfd ok SNF wHW: fageli P9 P W R
(fe= 4.19a) | IRHTN o S8R, frelt fog W H01 1
a7 39 fag W st W@ o erfe wfa w feen o g
2 1 fo 4.19(a1) ¥ 97 Gfeell v o vl f@mn m
21 e 4.19(a2) & @fewr 9 o B fram =61 sw=m
Foh Av TR o € | =i 9o g @, safay foe
ﬁ,w&ﬁ@w%ﬁﬁv,r%ﬂwwr'%m%’l
(AT, Av, Ar & Tead S | GA: i 3T @Rl

Av(a:%]%‘aﬁ&ﬁ%,sﬂiﬁqa ft Ar & Teeq
B I AR TAAVHI SH W R S r d r' ok
S o {07 ! fgufoia et © o 89 <@ foh st
oo g o Shg 1 AR SAN | 3= R A o 4.19(b)

(@)

o B WA et o fory f@men ™ | Av, e 3
1 T gH: % & AR B | 57 (4.19¢) H At—>0
2, gHfery 3ra Rl dreetfoTeh o o aXs) gl Sl
2 | THeRT faum o Y IR B B¢ | 39 YR, I8 Frewd
feretar @ T wohamm it fa & forg oeg & @
1 X 99 ok g HT AR e € | 379 TH 3@ @O
1 gRETT Rt

R o AR, a 1 IR0 fFAfafed 33 9 =
T,

|a| = lim M
At—0 At

M AT ¢ o ' o S T IO AQ B | iR o
et va v'ad fearfa afell o deaed g €, e
3ok &< 1 10T T A9 BT | eTaua fearfa wfen gr
faftfa 1999 (ACPP’) qen o | v, v' d Av 5N
ffifa st (AGHI) Tm&u ® (o 4.19a) | 39 ¥R
Teh S o STUN 1 g o fRar 1 e 1 A
T AT TR ST AT TS Al F I
SER BT, 310G

‘Av‘ _ ' Ar‘
T_T
|Ar]|
el |Av] = v—r
R

(b) (c)

e 4.19 gt a%g %1 GHamE gaig T & forg a7 qon @Ror | a7 (a) @ (c) dF Arsred s @ (o ¢ F 99
gl ST &) | FAHR Y o g% fag W /0l g9 & g 1 AN B &

“At—0 TE1 T Ar, r & Taeq 81 ST @ | 39 991 § Fifw Av—>0 BT &, Boraey 78 o v & ofaaq g | 7 gt

99 & Yeden felg W ROT &7 1390 g &1 SR gt 2
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sHfere,

|Av]| vlarl v |Ar|
|a| = lim_ —= lim =— lim —
At 50 At At —>0RAt RAt—O0 At

A At B, d@ A0 +F B B | e feafa A =
PP’ &1 TN | Ar| o aU&K & HHd © |

M, |Arl = vAt

_ |Ar]
|Ar| lim =/ _,
Ell E =zp YA At = 0 At

T UFR, s @0 o w1 99 Frefataa g,

R B S
a, = Rv—v2/R

39 YR fHdt R e aret gt e o S1fRet o =
Y fHE %] % @01 1 GRAT 12/R Bl § et
faron wda g o o A 3T T B | 36 FR0 3
Teh ok Rl i HTehE T hed € (T8 I8 =2
= G o) | AR @R § Hafid Hyul fareetvuets
W@ wAgeH 1673 H Ush <9 A=l feonfeaar gy
(1629-1695) = TR hIaT o1, Tohvg Hfaraan =
i ot S aut qd & THH T B G o1 | AR
1 IS o Addedt Fed & S uh ek o € forgen
sAfaur Shs-1faq@ (s #1 @) 7 | Fife o den
R A 3R € Tafern sifiyehs @Ror 1 aimmr off o
BT B1 W X Sl @l @ SN " oy i iR
B 81 38 YR ey fererar @ for sifirehg oo
THHTH A T F R |

forelt g oF UhEHM g™ T o o e @R
%1 B0 Tk S YHR 9 off Tmgt Tohd € 1 faF 4019
H fe@m MU TR At (=t~1) 9 a0 H Sfal 601 P
Y PR UET A 2 il @ CP HIV AQ Y FH S # |
A6 T B9 HIUT 3T Fed & | HI0H AT o (3w &R
‘ST’ 1 eW wivig Tl o gHg ufedd B R F
®Y ¥ g | € | 39 TR,

A6

(4.44)

= (4.45)
319 A AtTHT | R g =l S i As § S B
(31Ufq PP'=As) T,
As

v=—"
At

. Y]
fhg As = RAG, SHfT v=RE=Ra)
3Ad: v=wR (4.46)
afirehs, o1 1 BH IV oA o &9 H i e T
Tohd & | @A,

v o R )
aC:—:—:a)R
R R
A a,=w’R (4.47)

I 1 Teh =Rt oM | a&q 1 S 9o ol & 39
BW 3MedehTel T hed & | Th Hohg | o fore wreent
T B, SH eW o&] &1 oAgfd v Hed B |
W 3 T | %] gR well T g s = 2nR Bl ®,
B

v=27nR/T = 2nRV

(4.48)

TH TR @, v U1 q, 1 BH S v o 98 H e T
THhd ¥, 3eiq

W= 2nv

v =27VR

a, = 4m*v°R

b ITEVT 4.10 : FE HIg Th JOF @e o
et B 12cm ©, %9 T ® | 98 W oh
e feer =t | =erar ® @R 100 Wehe § 7
TRl O odl Bl (a) HIS I HIUE = 9
g =ret forat g2 (b) o RO Afeyr Tk
3= Gfew 21 gHeRT qioms fRaa gmm?

(4.49)

Z6T € UHHHH I T 1 Th ST ® | T8l
R=12cm | %IV = @ 5H

w=2n/T=2nX7/100 = 0.44 rad/s
2 den a9 v F AA
v=w R=0.44%x12cm=5.3cm s!

BT | 99 o & g W am v i fen 39 fog o ot
@ o TR T den ©RoT i K 99 o s &
SR BRT | TR Te fown TR aeerd @t 7, ghfey
TOROT Teh 3TeR G e B | IXq R0T 1 TRAT 3R
2, Toreert 7

a=@R=(0.44s"2(12cm) =2.3cm s? Bl <
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1.

2.

3.

10.

11.

12.

R
s7fzer aferar 9 fert @ o haet aftamon giar @ 1 58, =, Sefd (SegmE) qen qm sifke ufvEr o
FI I E |
gfeer ferar 3 et & foee aftmmon qon feon <9 @9 | faweres, 9 qen oRw ek T yhR kY Ufer
% F ISR § | 3 et gigw emig o fafere femt # aem e ®
Iz foret wfew A 1 frdt ardfos Fem A9 o1 & @ g9 U o0 9fker B U g @ foreht afem
A < TR w1 AT BT R 1 AT G w1 fKen a1 dt A o sfew B € A 39k fauda | faem =
T W R ® fF A o € A Rone |
3 wicei A9 B &1 Sied o fau 0 @ 91 g goo &1 ARl A &1 a1 FHR TgYs fafy o1 S9an
FWE |
afer A FH-fafmEg F=m &1 eE w3 8-
A+B=B+A
g & qe GEwd & 7 w1 f qed #a © Ui (A+B)+C=A+ (B+ C)
I GY U UH Giew g © feenn gRamn g e ® | i aRAn 1 e @ gHiae 3ueh |
fen S sTEvEaE A1 7 |
Tqoh fefafad or e
A+0=A
A0 =0
OA=0
ofcet B %1 A 9 WM &1 a1 &l g9 A 9 -B &I Sigd & &9 d uReifid s 3
A-B=A+(-B)
freht afewr A =1 3 gaa o feoa < ofkel a don b & eHfkw I wew ufewd ¥ foifsa #R wha
&
A=)a+ub
Tl A 9 | arfas gemd # |
fordt afewr A 9 wafd gare afeer o afkwr € frme afEmmn o & 7 iR gt feon afss A o
Iy Bt § | Wik |few ﬁ=%
T A i, §, kv o o 3t @ o et <fored o # o s e, y-
9 z- °h ITEW B R
T fom & fou afewr A #1 g9 f1 7R ¥ e w3 &
A=Ai+A]
Tl A TN A FEA: X, Y- b A A T TR € | AR WEw A, x-HE F WA O FO M
& @A =Acos 6, A =Asin 6 qen

A
A=|A|= A%+ A2, tan¢9=A—y.

farvetooners fafy @ «ff Qfeen w1 T ¥ Sier o Tkl € | A% x-y F9da | I e A 9 B
I R &,
R=Ri+RJ Wi R=A+B ®R=A+B,

THqel W TRl a%q 1 feufd |few r w1 9@ T YRR § o e €

r=xi+y
fearfa afsell ¢ 9 ¢’ & o9 o foremm & f= 9R @ fored €

Ar=r'-r
= (X’A—x}iA;r W -yj
=Ax1i+Ay j
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13.

14.

15.

16.

g g o qHA ATA At § Ar o foeenfud gl @ o SHeh fwd A V—A—zﬁnmﬁtﬂwt

T TR H1 AT Uk AGd o % GH HH o ae el § S At I o Hieehe @ Sl € | 37y
Ar dr
v=Ilim—=—
At—0 At dr
W THiF dfwl & w9 H ff o w9 T
v=ui+yjok
o _dx dy dz
NG U =g Y = ar V2" ar
wﬁ?@rﬁ%ﬂ?ﬁmﬁwaﬁﬁuﬁ{aﬁ@ﬁﬁ%,aﬁvaﬁﬁmw%w%wﬁwﬁgm
e T Tgel Y@ % e gt 2 o

AfE &g H1 AT At THI WA W v H v’ H GG WAl €, d SUhT SAHa @l ﬁzv;v—ﬂgﬁn”
mAtwﬁwmwﬁw%aﬁWthwaﬂwa—g&% E‘@Tru

oo % W T8 1 YRR 9 e fR S geRan €

& 3
a=a1+a_|+af:
X y z

_dv dv, _dv,
=g W 2T
I T o FRE I9aa o THEHE @R a=|a|=,/af+aj@1Tlﬁmﬁ%am&mt=0mmﬁarﬁf
dfew ¢, @, @ frelt o1 a1 ¢ 3w feorf wiew r=r0+vot+§at2%ﬁmﬁsmwaﬂéﬂv=v0+at
BN |
v, t=0 & W & & I FH =K F@ ¢ |

T2H b B9 T

X=X, +0,t+ laxt2
2

1
y=y,+u, t+§ayt2

v=y tat

vy=v0y+ayt
ford THae § THGHAM @RU HI A H G S-S GHEIGTR THIGHT 9 TER daaq Taal &
AR & ®F T A Thd & |

TAfT B o I 9@ I g IS H B ¢ d Y FA HEd B | AR X-AF W G B W A% H
R A v, ® @ ¢ A % I e % feufd ud om Heft wefieror e -
= (v,cos 6) t
= (v,sin 6) t-(1/2) g &
L_= U, =U,Cos 6
v, = U,sin 6, -gt

YA H1 9Y WAAIF Bl & ToTHHT GHHT
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2

gx
y=(tanf, ) x - ———
( 0) 2(1)0 cosﬁo)z m |
. v, sinf, ]
J &) Ay ST hm=%,amn
U, Sin@,

T OE q% TgeH H ol gHg tn = P

wee g STt yRfie feofa 9@ <9 feufa aw, fooes faw 99 sod @99 y = 0 @, =t ™ dfaw @
1 U 1 WE R #Ed T |

2

v, .
37d: YA H WH R=gsm29o%im |

17. <& i o%] THEHH od ¥ Tk 9o am § Jodt @ 9 38 UHgad gaid g sed € | A 9% i
T v B q THH B R @, @ sk @Ron, a = v?/R BT 9o SET X9 wia 9 o %y Bl
R B | KT AW @ HOE T % TAM 9Redd # W e © 1 s 9 v =R g e
O a, = o?R E I
IS g 1 SAedshiel T a1 aegfd v &1, 9 o,v 91 a_ o §F f=ead e |

o=2nv, v=2nVR, a_ =47V’R

wifeer widn Poico famr U feoruit
fearfa wfesr r L] m wfewr | foreht o= foea @
off 30 =R H THA ©
Toreem= Ar [L] m y
el [LT ms
(a) sfd v = Ar/At, |
(b) dreatfuTeh v =dv/dt, 9f<a
TORUT [LT2] m s
(a) i a = Av/At, |fg
(b) dreatfuTeh a =dv/dt, 9f<a
gare Tfd
(a) SAfeeaq
S | U, sin 6,
Esppl t [T] ) ==
m g
; (v, sin 6,)*
(b) stferhad = h, (L] m = o
(c) dfas wE R (L] m =”gsm%
I
(a) IO =0 o [T rad/s =AO/At = v/R
(b) sIfirehs 3 [LT2] m s2 =1?/R
(il
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1. fodt a%g 50 < fogetl & o9 &t vg-wer =, fowenes & ufemor oF sReR 1 et | fawer
heret U o 3ffad feagel W e it € Safw qo-wee (SiEfe M 9 € e ®) ardfas 9o W fef
HIA ® | T Ul qft aeR B St aeg wfd wnt § eroeft fen Y owerdt | o gud wRfeofaar §
qe-wfars oo & ufmr 9 sifue gt @ |

2. SR fag 1 *1 3fic 9 &g 1 igd =re frdl KU g9 ofauet & o1 df S@eh 3f|d a7 o aRwm
o T BA A IHY AE BRN | A SER q9 B TG gY-cAars fowerdd o IR % aeR @ |

3. wfeer gHisor (4.3a) e (4.34a) @i o gaE W R T s # | ke o s’ 9w aret
& arfew fomifed X g € |

4. THHHH @0 o fou egmfae! o T THETH geg Tfd | F] el gid ifh S99 @R T giEmT
@ feer Eal @ Wq SEH! fawn PR a<ordt wdt 2 |

5. afe fFelt g & 3 oM v, T v, T @ ST IROMH A v =v + v, B | SHE G 1 9 2 F
e o 1 1 ok o Hefd: v, = V- v, % a9 9% H FeAiwifd S | 7Rl v aen v, e 3wt
frde o1 o Qe o I A §

6. g Tfa ® ferdt wur w1 qROTH ©ROT 99 % b i SR Bl @ Af% SHST =d THEEHE © |

7. fordht axg &1 Ifd oF 91 T SeRfd haa @Rul 9§ & M9 7€l B afesws 9@ fa i IR qemet

(yRfues feafq o grfgs am) @ R Fdlt T 1 SIEoREEy, T & Teeld ©Ror 9 e e
% 1 UM Tk WA W@l A B Hehdl € A1 i Woerd o, TE yRiwes gemefl W AR wam |

T

4.1 fefafed sifos afEl § 9 aqaey & wF-d@ 9w o wE-d sl
STRIGH, HM, 9T, ©R0, SA@, Hid G, a7, Hivig eghd, fagerm, wivim am

4.2 frefed o=t & @ < ke il =1 sifee-
o, FIUE GaT, wE, ¥R, Waw GO, faga &9, ofwd o, gesia i, e 5

4.3 fefafed gt § ¥ wham wfew afw w1 sifee-
q, T, HEM, FHE, AR, T ue-das, S, e fawe, =uo o, el

4.4 R 9fzd TR R sfw qon wfew Ui o @y s fEfafad stemide wfward srefqol €2
() 3 efeel w1 Sie, (b) TH & fawsH % v Wfew 9 vk AfRw & SEdl, (o) TH A w H
aAfee @ O HE, (d) I AREH FTPH, (€) I AR H S, () TH G F oTew I SH Afem
o e |

4.5 Frefafad § 9 &% ®oF # sgEgEs ufgy iR wRU Gied TR fF 98 9 T A e
(a) Torell Tfew =1 ofmmr Gia wk afcw g €, (b) forel @few &1 yoe weh wid Ay e €,
(c) Torell U1 g1 wrelt T U HT el S Hea forweras Wiew o qiHEn o e gl ®, (d) R o
1 Sl =Tl (99 T hE ol g gR fauied el 9Y-oleg) WHA o WHHE-Se | o1 o SAEa
A o R W A A IHF aUeR B 7 | (€) $9 A G 1 AN S Uk GHaA e ©, He
off 3= wiew &t B |

4.6 frfafea smfawet w1 sfafa o o= fafy gr T wifsg .
(a) latbl <lal + Ibl
(b) latbl >1lal — Ibl |
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(c) la-bl <lal + Ibl

d la-bl >1llal - Ibll

T |k (FHaT) 1 fog w9 @n] e € 2

47 ‘Tmza+b+c+d=0, 9 Ky 10wl & 9 w2

(a) a, b, cden d ¥ ¥ g Y Fiw 2,

(b) (a + c) =1 ufiwmr (b + d) o AT o s T,

() a=wuf@m b, ¢ qa d & Uf@AWH o A G FH o AfaE
& = TR, A

(d) ot a<dend @ T € d b+ ¢ 3@vd € a a1 d & FoHad B
H g, 3R 9% a a1 d % 3w BN AR 9 WEE €

4.8 1 wefFEal 200 m 5o aelt IxE Twich Tde W ThiaT w &l
19 Tde & R & fag P 9 whien y& &l € 9o P o =iy
faudia fog Q R faf= goif @ ge vt € S for foa 4.20 @ b
T ® | YT gkl o foered Gfeer 1 uRmn e @ 2 fhE aeht
% fou gg arse ® whe fRU T 9y #Y o o 9k © | fax 4.20

4.9 FE dEfha gar @ g ok & % O ¥ Fel IE Hd1 © 9 Tk o fFAR P W Tge g1 g:
e Uk HI IR % Y wEfhel S gan QO TR (S foa 4.21 # @ @ ?) %R W
TG S W@ € | qeh i 5o 1 km ® 1 AR R e § 10 e o @ d gnfeed 9O #1 (a)
e foered, (b) 3fda a7, den (c) SfiEd =t a1 eiii?

Q

faT 4.21

4.10 T8 Tt B ¥ i WX Aok T UET TE 0N € S s 500 m % 9% 39k & 3R 60°
& & W g o 2| R KU Aig ¥ gE SR G) Ao # G, 93 9 oed Hig W fawemm
FaEul y&w frafa ® Al Fesd g7 3 Wl W @ H R Fd ud-dddre o Wil fowerad & i
I el FieT)

4.11 % a6 fret 90 7o § o © iR o WA 9 fed Wikt gee W fed fRdt gledt @ st 10 km
R, M el 81 FiE 9209 S T 23 km & FFRER T 9 U o a1 @ iR 28 fie |
ged | wgud 2
(a) Sof ®1 g =1el, 3 (b) 39 o7 w1 URADT = B2 P ° SeR 872

41299 %1 gt 30 m s HI = ¥ Al A R w121 B Afgen W A kot 3k 10 m s
e ¥ wEfhd @on WE S8 o o fRe fgen § wrn =few
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4.13 % =t feer ot 9 4.0 km/h &1 =1a § & ¥ehar © | 39 1.0 km =€t 7€ 1 IR %W o T
99 o AfE 7 3.0 km/h #1 feer =re @ 98 W@ 8 3 98 7€ o 9 o ofd ot @l 8l | 5|
T& T F T T T 2 A A T ¥ aem W AR R e

414w sgume W 72 km/h 1 = 9§ gl 99 W@ € 3R 950 § @l R Al o $W o wel
N-E foon o «ew @1 2 | 9f€ =98 ekl W &1 3R 51 km/h =1 9 7fd 0 989 & 2l Al
W™ o Fel fhw fn 9 wewm 2

4.15 5l o9 g #1 B9 25 m S 7 | 98 tfushan dfast g0 Rt @i fomd 40 mos! w1 = o SRt
T HIE ] B W eHAC fo TR W ?

4.16 e #1 #E foare! fFd 75 1 100 m &1 sifdan &fast g d% %k Tl 7 | 9 foarer s
1T 1 SHH ¥ SR fHad S qF e Gehdl € ?

4.1780 cm &« YW % Th Fo W Tk YeoR e T € SR 3 fREl whwwH Wil o Wiy feadt dfas gw
o SHEN S R | AR WeR 25 s W 14 =Rt offdl @ dl YeeR o vl w1 URAm SR SHeR faen s
i

4.18 = aga 900 km h! %1 THEHH et ¥ 38 W@ € X 1.00 km T3 &1 ¢ &fast oo s+
2 | THh fTehs RO 1 e ©ROT % G gorl i |

4.19 = fau MU FeHl F AFTEF qfET SR HRO I GO fF d T 7 A owmA

(@) geta wfa & fereht o1 1 42 ©RO eHIN I T B % SfRW ohw i R B ® |
(b) fere fog w foreht o1 o1 a1 wiew we 3@ fog W 01 o v &1 w9l W@ & IR Bl 2
(c) Terdt vl 1 TwEHH g A H UH Wk W T T Siga oo aikel U Iy 9k g g

4.20fFH w0 #t feafq wfew frefafed € ¢

r=(3.001 - 20§+ 4.0k)m
gug t Yohs W € 91 W UK o AE @ YRR Y € fF r ¥ R ¥ o @ W |
(a) U1 K1 v qe a TeRifag,
(b) t=2.0's W HU ok o1 HT GRAT qen feew foRaA AR 2
421FE ®0 t=0 &0 W YA g F 10jm s’ o I H T TT FI 7 T Xy FHIA H THIHH @R
8.0i+2.0j) ms?¥ 7t & ¥ |
(a) fF9 &1 &1 &1 x-FReM% 16 m BFM ? s §HE 9 y-Rene fRa g o2
(b) 39 &9 HU HI A fohaA W 2
42239 jHEW: x- 9yl o RS TH wiew € 1 @lRE g+ jaen i-j 1 ufmr qen fawm @
2 WEw A=21+3] F i+j9 i—] & feenet & sy wew fenfaw [ s ww faf w1 swEm
FR Fhd ]
423 frg fepeam Rt @ i & fou fFrefefed gaui § 9 sF-w 9 € 2
(@) V4 = (1/2) (v (t) + v (L))
b)v . =) -rE)] /t-t)
@v(@=v()+at
dr@=r@Q+vO)t+(1/2)at
@a, =[vi)-vE)l /(1)
7 ‘a1 SRE W S t, 9 ¢, § watua fifaes qf o efwa Ae 9§
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424 fAfafed & ¥ TAF HUH K AYEF IfEU q FROT TS S Fied IqRC R N q@ T T A
A ¢
Afcer 9 @ T S
(a) fordht wftran o wifera =<t 2,
(b) weft HomeHR T BH,
(c) fauem & 2,
(d) fordt o R & fog 9 W fog & o= & agadl,
(e) 37 |t <fehi o fow wer &AM Tl © =R el 9 Seh srffeme fa=m-fae =i A 'l
4.25%% IFFF gedt ¥ 3400 m ® F9E W I W ¢ | AR et R TRl st fog W oA
10.0 s &1 50 &1 fearfeai 30° &1 107 =@ & o IAH KT W F4 A 2

Ifaied 31amd

4.26 % gfge & aftor 9 faen A B §1 o Repam o 5ot i feofa et 22 @ 9 wa % Wiy
Rafdd e g B @ RKepeam o fue ol W < SReR Gfeell a 9 b w1 gHE ifde gue s
TESM? 9 SW o §HA | 30 IS

4,27 o gfgw & ufom 3 fen A 81§ F0 s g o @ fF s afer foger of 9 fgen @, 9
savg € wfew erft? frdt o%g o ¥ 1 caren soiH-te #1 fen iR oter & uf@: ol gR
T W Hehdl B1 o EeRl We e ® fop wig off i wk wfew €2

4289 o frefafad o @ %S 9w Hag T gad § : (o) FRE @ o @it 7 ar &1 ofei, (b) fe
A €, (¢) TRl el & WU? A St
4.29 %% Tl dfas ¥ 30° % w01 W IER T 7 SR 97 oaet W 3.0 km R R ¥ | 36R uE % i

FT TR w7 5.0 km R feord fordt e &1 9 fovan 1 g1 € 2 Tl FI Aog@ et
o qen e o faUs 1 T0g " |

4.30%% @igrp seS 1.5 km %1 S5 W 720 km/h &1 =1e1 @ éifas faon § 5g @1 # #iR fmdt argEm
4 9 % ek S W [ORdl € | SEAeR W Y i Al 1 @ &7 g fSed 600 m sl & =
O A A YA R AR H Hoh | GRAN o A1 hi fohd <[AdH Hae W e i SSMI AeT
fSeg et @F ¥ 99 ¥kl (g = 10 m s2)

4.31 1% "Efha gar 27 km/h %1 =1d 9§ WEfhd 9 @ 21 Sd € "gh W ag 80 m B o g5
Hig W YgEal ®, 98 S oAl € SR A9 =Tt i 0.5 m/s &I THUEH T Y FH HL ol g1 I
g W HEfhel AR @ J¢ R0 1 YNHT SR SHeh! fewn et

4.32 (a) fag wifSE T fordl wei™r o x-3187 T SUh oF1 o &= oh IV i THT o o o ®©9 § 4
YER § = L THEA ©

Uy, — 9t
6(t)=tan’1( o~ 9 )
v

ox

(b) fag IS fof g fog & theh T gare w10 1 A= 90=tan"(%) =M T wE W %

a1ef "= R
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