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qHdeT §

froe < wel H oY e Wi T ¥ Heid Feheuisl o 9) § UG goh el
3 S W U TS Gehe st o gRI I 379 Uk qdt 1Mfq & famie # Tiaeia
fet ot wfd 1 U T Fehd &2 TH A & oY BH Fw T Gehoure o
e e i ffedta Tifa 1 T Uereh SR - &fds @ i1 I gu et
T UH T w1 MG B W TG I YA A Hed B

@ e ¥ o Frefafad weal S8 o yeHl &1 S S g fedt argam
1 frorfa ok o1 = 2 =ifew aifer 3ok g AR T8 @ |rit a1 <areal
%ﬁ%mﬁmmw@ﬁmmwaﬁmwww et faemet
! AfshahT (discuss) AT Tl fFE YhR Hepl AMET dll*agaﬁwf%%ﬁ?r@
T &L, GSH! a1 feomed fhe TR fohvan AU @ifer &R Wig W ged 999 Tae
9 Q| SYUE hl =1 FA1 B dqMMh a8 ol oh IR 3T JATRR FHE oh TRkl
T SAE-3E|

et feurfaal e T = et o Siaa S €| e odqel T o e
&fqs 99 | Wfa @ g @) drfy, &fas g9 § v & sifaitem fis e gu |
off I T TRd1 81 TH YHR K1 TG i GHAM o foIw g6 i o3, stfvrer=sa
T AN ATYeh=1 0T 1 Hehoqaisll ¥ 3! qRiad |

T TS o ALATH oF U¥EId Y,
o W WMy 3R ader a1 A FX GH R T I | G
o tF gu H fyg FI 7fad &I A FX TH;

o [l Fe o forq 3Ter ‘38T Frer’ (timeof flight), T (range) e sifekad
¢ (maximum height) & sk fFehTet Teh;

o THW & TY P GHIFIU Gd FX Tkl




o Tfd Wfa # fHE fivg & a7 9 RO o Tk 6 HL Wk, IR

o =1y e T9RET @RV (radial and tangential acceleration) &1 TR T
ol |

4,1 9 fa (Projectile motion)

e T o U w1 Yo Thel A Tefiferl g feen wem swe feemn fm
ferelt og Toi werer w1 &fas iR Sedd il Tem s Bl §1 59 ffetaa
fraTehemdl g ol U HHE ST Hehdl B

forhe &1 3 TR AR ST ¥ TF TR H fFH TRa w1 v @ afas fxem o
weifd wifSwl S S EE qE R A I & SR ¥ A w) e fr)
39 S 9 ?

AT I R I AR T E g W WA W R 358 g v wea €

el 9T &1 TLE! @1 (down word acceleration) fRe gam ¥4 9 Rt a%g

o TUM T ¥ 38k it 9 orat difat wfa  wew et §1 39 e uHe

IR Tl T A9 W I7 I T € & &faw 9 e srufiada g ® @ SR

Tfq w1 gfe § w@ad @ R

TR v A, gee fd w5 wgE < fawivad @

(1) 3= &St o e (constant horizontal velocity component)

() TR FEAERA: L@ @1 = (constant vertically downword acceleration
component)

T T A T % GHAU o hoRewd YAl %1 d9% 9¥ W el g

o 4.1 ®1 fEu) oW <AfSw fF I oot s i w1 R afast o o 9

thehdl €1 =2 I T o FEEER, S99 afas fgen ¥ 9o 1K W g9e T@él

STerdl, a9 a%k afas feen ® *E ©Ror A& g 9y o wdor i Sden &l

g WE Wtk o 1Y @ 3ol Bl § A S§ W oM dlell o shad o w

B 1 A TR BT &S = o, TRadd T e fRg Sa iR et 3w =

o @Y el AR e,

Tt & A I8 e o

&% gad H oot &

w21 3™ |lew o

v, TR TEF W

fe@mn w71 e w® c i

-[%Fv: [VIZ{ +V5 % 3-ﬁ-{ [77777777777777777777777777777777777777777777 //]/)/;//////
4

IS Y&T-T9 (trajectory) M.

o & foig | wreiEa o, 4.1: Wer W THUS
(tangential) B e

Y
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w
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gifaat

qargget - 1
wfa, s T Sl
_ =




qigde - 1

Tfa, 9 T el

Y& Tfd Sl IR & o 99 9 I8 91w 9ed fh &S fhadr
S s, TRl TO e aen fohad @ma a% a9 o T@al g1 et gee @
foret ffyea @eg W finm o foaw, 99 % Fedia o @ ® Mo <7 o
fore, frere 1 77 1 HURET & UR 9EaH o fau qen wed gt e
& fau 78 I Ted ey 2

4.1.1 vt 3TRIeRan g (maximum height), S 1A (time
of flight) 31X W& (Range)

T 1 AHAH S, IESAT HIA T W T I ok ¢ g9 g T
1 favamor w3 398 9g a1 o wfady S8 gt guet S g 9 ol )
were T | fendlt % o URFTR o i B9 SealeR Ua afast sewl o faeifea
FR GHd T g AT fr afae feem #1 x-otet 3R Seafer faem &t y-—oter 9
frefra fan smar @ (fea 4.2)1

oA o, 98@ &1 IR feafa, a9at=0 R, ga1 fag O W 21 < fF 3 S
g fF g fog & fewi® x=03Ry= 072 & 3@ 9 A1 ot fF ga= x-31
T @ w01, {9 &9-I1 (angle of projection) FEd €, W IRFTH A v, & Hehl
Sl 1 x Ue y faen ® sHeh sew sy et g

v, =U,Cos0; (4.1a)
R v, =v,sing, (4.1b)
A
y [}
V, /hmIN
6, :
O > X
< R >

ot 42 . va= &t arfehan 39S SESA TS el WA
T A gae @R % Afew SR FEARR wew FEW: a, @R a ¥ TH R

a =0;a=-9g=-98m 52 4.2)

a 1 R foed Fruifa Fews o o ecia @0 Fi y— ot w1 RO fTen
¥ wifar 2




oI % o o, THEHM €1 3T: FHIEO (2.6) 3R (2.9) F1 I fRe wHA t ™
Y& oh o 3R fefd oF SRl @ foed o fow fman ST gehRdr g1 3 ST
7

&ferst T v, =v, AFa=0 (4.3a)

X =u t=uy,cos 0t (4.3b)

T y, =v,-gt=y,sin6 - gt (4.3¢)
) 1

y =u,t-"qg t* = v, sin @ t— 59 t? (4.3d)

THIHIT (2.10) F FANT R SHeaier feafq ua o el o1 oo 39 YhR A
2l

1 2 2
—gy =75 (y-v,) (4.3¢)

T T R (FHIFTON 4.3a 9 b) N S@E W dfas wfa feer 9 w5 i
T 21 S TR 4.3(c) 3R 4.3(d) TR S9E T Feaier 1fa Twnee (TEiqE?)
RO i YERTG hedl @1 R SEeh] o Wi A g R oft eror werem w1 wfa
AR feafd 1 9 8 Fehar B

(a) 2ATIRHAT SoTS : S-S Jercd gl § =oral €, 98 fordll atfershan =g (h)
T TR A= BT IR T F BT S| WA G 07 tferhan S W g
2, 39 TA YA 1 T 1 SR T Y Bl ¢ T8 9% &0 gl @ o6
T T FR HI AR A Al Tk ST € W 3@ 01 @ 1f A T A0 %
T

: THEHEOT (43¢ 3R o) H =0 FF @ R e = FHisn o e

0 =v0y—gt,
TH YRR AUhdd H98 d% Uged § forn T wHy

t_vﬂ_vosineo 4.4)

== .
AfFHTT SAE h T T HT FeaeR o2k I Bl ¢l @ 12— WP =2as=2(
h =T ¥a 1 W g8 fusmay e

2 sin’ 0, . .

h=="75— (T v=03Ru=u,sin0) (4.5)
e ¥ fop ool TToret W wHR arg-ufade o gl w1 e fern @1 wee o
HTHT HH AT o foT SAfrehad HE 1 U€ WiEehe AWM

gifaat

e

qargget - 1

g, 9 T Sl

——




qigde - 1

Tfa, 9 T el

HHIRT (4.4) T TSR § %] oF AgAYSA H W 1 HHIA-hA U< fRar S
Tl T 39 3 ST & (time of flight) F&d 2l

(b) STSTA-HTA (time of flight): FeI= FT ISTT HIeT JaIF & FHI=T o &0
(Bh & &) Tq J&HF & Yedl W AR o &0 7 GHI-IIA &1 THIHTT
(4.4) ¥ <N TN G t e oF SSEAT-RIA 1 Shael MM Tl T 3Fd: ol

SESTA-FA 1 A Afafad sm:
_2V,sin 8,
g
ofd o w9 were gr Afast fgen o et 7 g0 1 7o i ?1 36 W ot e

]
(c) TTE (Range) Y&™ &1 WE Y&™ & IgSIA-hTdl i J&rod &1 &fas Tid
Y T HE W W B OSR]I

T=2t (4.6)

R =(v,) 21

(2v,sin 9,)
= (v, cos 6) ———=

_ > (2sin 6, cos 6,)

’ g

e, 2 sin 0 cos 0 = sin 20, 38 YR W@ FreAfafad g 9w g 2,

V; sin 26,
RS
Swa Tl ¥ o ® T geren o W frefated et WAl w2

o THH H YRFTH oy, 3N

° H@WWQO.

3 3T T HT Tehd B fop fETeh =1 wrenl o 101 © Shent W1 difeh =8 geait
W AR T W W R TR U §, FE R 7 F 98 RE-T RO
51 Toren fau afqs ww stfusran =

T ¢, foreft fafee oo, o fow Rasft sifueham &/, STaf sin 20, = 1126,
=90°.

R 4.7)

T 6 = 45°
3q: forelt Ffv=d am v o faq R sifeehan g0m, e 6, = 45°.
3=, B9 T favw feufa § <7 oRml & 99 fewed €,




IETET0T4.1 : T 1996 H Tea=eT (Atlanta) § §U S=IT1aa 3@ (Centennial
olympics) & SR UMY U HT arel faaret 4 TR 1 19.6 m 1 g W
TRl 39 U I AfRAT A gL BT KT YRMETF A1 T HISC FE KT
ffeshan SerE 0 oft? gl § B fopat W W@I2 thehd At faeet & w1y w5
gedt § 9 I MU H A o

Tol: Itk T %R a1t faarEt & w1y %1 S9E & o § T2 fam S @
B 37d: YT forg Tel RHX o1 AMUE @i 1 T Toh &1 9 W gUl g9 s
el o ot fag 0 w1 gem fag 7 ofd € wfr 3 gR 99 *1 T 0 3R
R B T W o fau TR 4.7 1 STERT w8

2
R =VE°T=II%FOO=45°‘T{UTIH Afeshay i 2|

m , = g

R | 19.6 m &1 721 & 91 g 1 A 9.8 m s2 @

D= \19.6 m)x(9.8ms?) =9.82ms' =140l ms’!

SAftehad ST 3TN ISTAT A HAY: THH (4.5) 3R (4.6) § I ¥l 21 v,
S sin 0, % A THIHLT (4.5) 3R (4.6) § W@ W

2
. (98v2) m?s? x(lj
Aferam SamE, h = 2) =49m
2%x9.8 ms™

2x(9.8V2) ms™ \F
EEEEE] = - =
X ted, T 08 ms> X 5 2s

AT o1d Jad a9 Gaiferd Hehodistl 3Tk 3ok S9N 1 31ea9" Y foran
Bl AT U HY S" FH ok fou Fefafed 99 # g w9 Fw JEE w]:

Q

1. fmfafed wfifef@ § = wife fF sR-9 1fa gee 22
(a) TRES &1 @89 R TR B
(b) STaHEE foehle ¥ TeeH w1 Fehed
(c) WIS HEH W TH HI T

qargget - 1
T, S T el
_ =




qigde - 1

Tfa, 9 T el

(d) IHEY® TFPAM F 9H A (Hohd-a9 o fIRd 999 S9! aga™ o
AT o R At i el ®)

() 7 ® Ut W A g Uil e

2. S-S YHY HIE W [T S T
Theh! T8 T 7% THM Afeshad
S q% Tead © (Fae4.3):

(a) ¥ 9f T ko
YRR I o SRR |
e TAM B2 A @l !
for i 3 T 1 AR o 4.3 vdw@ w1 v

2h G FH BAN?
(b) ¥ |H TS FH ITTAT HIA THM B2
(c) & 7T o am w1 &fqs w2 gau e em?

3. Ux faamet 4890 m g FT H @&l g kI HifdAE Tenfua fomam
M o Shad T9F IHHT IRIWER a719.5 m s~ o1l A ga o Wfaier skl oM
o9 d a gary f& 98 sifuead W o fhad e a1 o1? g o1 91
9.78 m s @I

4.2 JE HT UAT I

T Y& g 99 OF Rl IHET YN U FEd o) F A9 a7 4.1, 4.2 q4.3
¥ fem@ U A o YHY 9Y ! Y9 Hehd o7

ey ead vae T § Gatua ok qeAl i wei i €1 W onedt qh B ga
e R foem & 7S R T gSw 1 U9 Uy = 27 37d: 5 YN oF Y&y
qe o oTu RO T T B YA o UEY UY ok GHIH FeRTer il B

X 1 M 0T (4.3b) W W Bl € AU y b1 W HHIHIT (4.3d) § 9 el
21 3 <Al TR w1 el Wt el faeiw e NNl G (4.3b) Wt
UM TR (4.3d) § W W g Frefafead gt g e @:

_oox 1 gx _ X
y =v, v. 5 ¥) (ast— OX] (4.8a)
G0 (4.1 a AR b) & ST Y G (4.82) 1 =1 &9 &1 S 2
9 >
= (tan 0 - 4.8b
y = (tan ) x 2(V, cos 90)2X ( )
Eiﬁﬁvoy=vosin93ﬁ1vox=vocose.
et




TH TR0 1 Ty = ax+ b X2 GHF € S Th Weerd (parabola) 1 THHT €|
fom 4.3 W o9 fafi= 98" ol W B T YeTl o YT Ul il <@ gehd g

& fd ¥ Geod YAl bl B T oh TelU STHAN T GHIHT (4.5) § FHieh
(4.7) 1 STAN WX Bl 1 ST o Toq g THiehol w1 swen fehet @ gh
R Aed hl TFH o TaQ eTrawde faded fa Td g i i 7o o fo foaman

e

qargget - 1

g, 9 T Sl

STl g1 SR T T gE 30 Ted A TR W A T e M w1 ¥l | o -

=M TET < F) o1 T fRw vaw w0 W A oA MR {6 (x, y,) ¥ B M
T T A Tee Heerqul THEROT i WY H Y% Hd <l

qAE T ¥ Hafd dHieRor
a =0 a, =-¢g (4.9a)
U, =1U,c08 0, U, =0, sin6—gt (4.9b)
X =X+ (v, cos Ot y =Yy,+(v,sin0) t—(2) gt (49¢)
T&T 9 H1 HHIHT

9 oy

2(V, cos 6,) (X=%) 4.9d)
o ST o 3 gt g ==t fohe U gt § sifues samae 71 aRfie
frdemeRt =1 (0,0) T 7 TR =TT TAaeN (x,,y,) & T ¢ 21 0 o9 39 vEA
T 1 ST FHIHTOT UK H Tehd 82 M 9g4 ¥ UEe 39 F@ hite|

seft a7 w9 fUel 1 Tfa w1 stemEa forn @ ot vfa tw a9 § B
IR 59 &9 gae Tfd w1 gl § @ geRd ¥ were Tfa o < fug o R
1 ARAT SR 9, S THEEE ©d #1 T IR YR i weeyut fgfaede i
8, food wRor 1 7 @ guE ®al € feeg e @ T wwmemE ada v 2l
WA agel T 9 qred afas g9 o a9 g @1 qenfy, Seater 9w o i
off Hug 2| AT SHURT § MY TR AT H|

y =Y, + (tan 0) (X - X)) —

FTATSITOTET SIEet

(1608-1647)

I 3ol o TR o Tefiferl o s 9 gl uRg
ST T eMfaeRR e, yeral & fagia &t Si=
1, T A GuR R iR ueh Wi geAsed &
TR fRa 311 39 91d ! Tord {95 foran for gepfd
fafa odg &1 ¥dl, SREe oF goal i g&ga foea




qigde - 1

fd, 9 T Sl

4.3 aqe Tfa (Circular motion)

TR o 99 (record) i TIfd AL Fehl oh UIC i ThEH o 9 T, TR
T HT G HI TG AR A F IR ok M FaR W MEN F g
ade T o 31eel 3TN0 81 ISR (gear), B (pulley) 3R dfeq (wheel) &1 T
off ol T et 81 U WA YRR hI ade A Tk GHE g7 i gl 2
A TC U FT Efed W SR THHEH o ¥ YUd gU G99kl o W R R
g &1 v THH IR T

THEAM I T T T I Yoot o =i 3R i wanshi | fm ot
1 TN 81 SR 1 INSAT §@el de 37 Him STEl 9 8 refus a9
g3 B 1: TH Uel UHGHAM ol Tq h1 AT HA T

4.3.1 T&EHE adet Tid (Uniform Circular Motion)
fordr gT U9 WX Ueh WHM oA § &1 @l Td ol ThEAH aqa Td sed

2
w0y ’
p P,
\ ’ lv|=v
P, P,
(a) (b)

Tt 4.4 (a):UFTU @ fq W woT @t Feerfaa; (b): ToREEE Tde Ta

o3, 4.4a 3@ 99 foelt 301 (/@) &1 THEAH 91a arel g 1id o6 fog
t3 t, o W fefa wfew r ok i T R v | ard wee =
Y 2| B9 el Hoh € T U1 Y =Mt 3TER B1 U1 1 N 1 €2 a7 A1
% for 59 ied ST Y UReT S TRHEH A T #t P, iR P, feafael w
AN N BRm, e

_L-n _ Ar

v = _
w Tt ot At

(4.10a)

et Ar Tost 4.4(a) & 91t T B1 76 WA AT TR T ol At eTedd @
Bl Sl € SR Y WM e ugual 81 39 feefa o Ar o1 wftmmor qen fgem
eri? 3w feufd o S-S At H O Y F A AT AR S €, An fgP, W

wifeeht




a1 TRl @ S St 81 At w9 9 fag P dwefoes o st
70 frafafed &9 & &9

lim Ar dr
UV =At—>0At dt

Id: THEAM adel Ta § o Ak PR o&erdn @l 81 91 39 THeRT HROl

e

qargget - 1

g, 9 T Sl

A TES £2 T A e fer 7 BN % FRO e &1 A w1 fawn fwaw | o

et St 71 (3@ fo 4.4b) 9 o T UREdT o HRUT THEAM age
e i TTfer Bt 21 Tk HU1 % THEAM o Ta H RO R e @Rl
FEd &1 39 3W gl o ¥ wHe B

21f¥TeR=g XUT (centripetal acceleration) : A ST M ST &1 HIE H0
THAA = v ¥ r 53 o gaehR TY W =ehl ol W@ 21 B HHT e At
o o1g v feorfd A9 feufa B W wgwar ?1 9F drar, AR B frafwa o fed
feafa @fewr; v SR v e @fw € (F 4.5(a))!

AO

(b) (@)
45

Av (3T afted= &1 A7) wfel & e fem @ weEa 9 9@ fee S R
e Hfh HUT 1 9Y JAR € AR R foig W S w1 fien 9 fag w ool
W@ gR <WE ST B1OST: 0 T v’ HH: 3R r R /S A=A T

Av

e am(a=AtjAvaﬁ faon o

Afq ST ©RU Ar o oEd

a1 fop Rorfa afesir 3R o 9 &1 FITAQ T, a6 o A v v’ o a9
1 10T o AQ BIT FHifR i A | A wigw gwen feerfa wfeer o oeq g
Bl

wifeent




qigde - 1

Tfa, 9 T el

100

3T IREd Av I HH o foT T g0 of 3R AX % AR 9 SR OP 3@l

| e v Wi 21 g 36 f5ig @ ww W@ 0Q, BY o UWRR @iHl € v’
Tt 2l

3 [of = Jv’|, OP = 0Q. PQ &1 fiet (. 4.5b)

3 g OPQ # ST OP 3IROQ o A 3fR B faigefi W am el v 3R o 1 g9
21 SHfIT S9ehT 3R PQ g S9N Sal 8, S fob o qfiadq o qfiamr o At
g | foig A9 fig BW w9 # faon ufted= =1 <wrian 21

RO = a7 gRedd &l &

a1t a=— "= (4.12)

<IfeF At 9Igd 9 2 AB *ft S8 %1 T, S I TF Wl W1 2139 THRA ACB
3R APOQ THfgamg st & foeen sfaapior guH €1 om: 3 Brye a9ey 2|

PQ _ o
AB CA
AV \Y;
Ao = lv,|=v,|=v] (4.13)
ﬂ = v (4.14)
= At '

AV
W,Ewww%l oTd:

ST, a = VT (4.15)
ST v="r o 3d: ATRZE-ga H1 IRATT

2

=mro’ (4.16)

379 <k At FTHT & 2| 37d: LOPQ = ZOQP = 1 THSHIT

T4 YR PQ, OP & offaed 8 i foh fag A W @i woeR@r AX o Ta=R 81 7:
AC, AX W oftwed @ 3afat AC, PQ & ¥H=R 2| 98 w9l & frdlt foig w
Afieh=s-ae s 1 AR B o erfRe & w2

7e 9T € foh forelt o o1 R ue & Tiferefiet T o fore weh =g stfireh
91 SEYIH Bl €1 W o o A9E H a%] Th Wl W@ | T |

wifeeht




4.3.2 weatew o ¥

o g fie fret &fas ga o wh wuF = 9 fa s € @ 56 Eew o
1 fEen A aordl Edl © foheg ioita o eraftafia wear @1 e, 59 wiE fug
Tl g9 § T Rl © Al e @R % R $EhT HIvig A off 3R
TEl @ ekl

o 4.6

TMfE s dd msaam s R fle R fag O = aa: r B = @&
g4 H SEE S @ 2| it U S gu o i W @ ¢, Frem fag P
W gHeRT A Afeehad R S@-o fig fag Q Y iR dadl ® o & HROT
AT S Bl el € 3R Ieead foeg Q W gHR! Wi A Bl 1 e U gHehR
9 W TRt Q ¥ P &l SR @ € dl SEeh! =rel TR §ed ol ©

P fag W fie W @ o1ct o« §: 9%y F1 WR mg R e H 7 T, S o
o guiig ¢ feeneti # e €1 3 yeR fag Q W fie W o At Tt B: mg
T T, St A 4.9 # wwiE w fen # @t 21 Ak fag P ud Q m fife
& off %Y v, W v, B dl, P W

mv2
T,—mg=—»>-
r
mv2
SRE] leTl+r'rg
w1 3 fF P W @ (T,—mg), PO & 3TfK¥ @l € iR sifve=t aa 9=

H 21 T YRR fag Q W

qargget - 1

g, 9 T Sl
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g S et 92 for fis &1 99 W e Wi @

T,20
ffd e # Qfag W =Faw @ ¥ s =feul
my

r

ST, =0, @ mg =
Ui g0 & Ioaad fag QW g I fgr

v
W= = g/r

gd & gAqq fog P W =qAd9 a7 a1 81 =1feT foh S=uam fag Q W s&e
A v, = Jgr @ S
T V2 — W2 = 2as 1 STAM FH R T W T

V3 -V =-29(2r) (- s=2r T g FUMHE B)
aqegan V2 =Vv3 +4gr

V2 =gr+4gr =5gr
= vy =598
31 & fie g0 7@ TR 90 W 9d Y 36 fau fean fag @ feam
s J5gr @ e

3Yal W =4/59/r

S et € for o iE fie Seater g9 ® T Wi € @ gHeRT wivig an ot
ufafdd eiar &1 31 a2l i ogwd & & oy frefafaa ke & s
Eeell

[

Teh DI W TR F1 The O | siua o g R a6 gy o o dfas T
FeareR feenetl § YAM 1 TAE L 39 HH A A ¥ URY T HEI: 3H
Tfd T SQT) W i T kW B T, T F G F? A ST TR ok T
W el § FE foae 7egd w1 27 W9 39 oM % fFAR H Ble o €
Al A B @7 ST AN AW ohd Y




@

Teh T el UAfHTEm o1 Teh =t of 3R 39 39 YR AiS & ofe o T gamr
@ o1 ST (o 4.5)1 A% eTaeashar 81 @ TRl qeh-ien! SR 1 e o

)

C D

Tera4.7: afs famit Fiz &Y 314 (incline) 67 W vt SeE & S[geRraT T A 98 o0
T G TSR TR SR

g 1 TMierEl &l =ad o € AR - Serdl ¥ dehd| STl H
& o T yerek feorfa ® o 1 SRt @ ot © STl 6 TS IAaH S
Y oifsh 9% ¥ (39 YHR TH FAdH 9) ¥ FEHE TSM? THY HH HE
Y M R Hid &1 el 4 FT TR T Tal F MCH 3R I8 e iR S
AT THHT AT Ry FT?

TR &1 oF F® START

(i) Tk : faf\T=1 = &t axgall ! STFT-3Te & o fa o areft
It 1 gAT foman ST 21 3 39 fagid W nenfd 7 fo afg < ot
@ aTel 9S1 oh THAY I T U H W@ R Sod o § AR ¢ A
IR 1T R T el Aok 5ot Ak B SR i geref ue | |l
FI AR T FHIW R TW A fHaA S g T A Ffamar w1 R
i TG S o ToTT wanT feran ST € T FAneme | et STanT WEtis
fageton & fog fran <mr 2

T 4.8: U 3l urt wer avad § gua F1 U uR W =T @ IR} o

oA it qifa AR -ae e Ot uete o faw stfies ger )

qargget - 1

fa, I Td el
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A | i

(i) o&=l o dfeal W %8 Tid &1 fefa § s faus s @ R i %
Igd 9¢ WM R I8 TRREE e ¥ feewey W F S gl

C D

fora 4.9: At ¥ =g A gU Ufeq o whiog i uri fgesw o 9T & 9| 2
(iii) TR T : GF B IREH HE S Geet qu SR W % fIw srevErn
fiehg-oet S IR G & dre e ol e u-oel gR et €

IETET0T4.2 : SiaRkel H SgM & N FaRker Il I=9 @O 1 9T H T
Ut feorfoai o forg gfdterr sl & 3Rl Tk UH W e (closed capsule) |
'{'@T\?IT-IT%FﬁISmﬁWﬁ‘EﬂJﬁ(revolving)ﬂm(mm)a?mimaﬁgﬁmw
21 T hTgel ! Tk gNERR 9Y W SH YRR TAME S 2- o9 R 7 el %
Y TeeR SRy afast 99 # S €1 A% S oI o Wi SR 24 =Rl Wfd
e #1 R O JAd T @ Fugd w1 RS-0 A it

T : g 9 k1 IR 1AM = 21 x (A = 2 x 15 "X

qﬁfaﬁwwwﬁﬁww:%

2mr 2nx15m
ggii_"lq aﬁ dd v = = = -1
S U= T T 0/24)s oM
AR50 T YA

v (38ms™)’
T sm =M

o < for 98 RO Tecd @O AT 10 T 2

Q.=

. THEHM ol T | (a) T = THEAM Bt 22 (b) 0 O THEEH Bl
27 (c) 1 U1 1 GRHTT o) gl 21 (d) 1 0 THEHH BIal ©7 T
EqiE

a = -




Fed g g | @ fYg 1 e on ufiEfda g 22 sren s
Th e JEHR U o WX SR 9.0m s H O d Jear €, g
e~ 3 m s 28| JHR 9 &1 5 9@ i)

T NI 1 ek o™ 01 RO W W Uk B 3@ ol § Wiem
! T fafd Tt & 2 km =@ o Ix19 99 A =or i e B S 2

won

>

ST T TERTRT ST 3R ST 99.99995% ©1 3 W 1 AR w0l ¥ | o

22¢=3x106ms.

4.4 THEAH TGA T o STIIAT

39 dh 3T Ug ek € fh Uk JAR 9¥ H 9d ® fie @ i @fa gt @)
ot e g L R P T e e e e
& for wfer gEER 99 R Tiasiel fie #1 fd ©fd et 8, 30 W T A2 9
3TEYd YAE BT =1eUl

39 ot 1 TR SR 9T #2122 3 9 39 Sea] | o Wi | qd g9 ThEHM
ada Tfd o faw =ged o gl w1 9@ w3 39 T 98 9 U § fR gget
%1 dfehd HT HT T FRO T, SN T TIAL TGIA BT SEAER A H IS
F AT o el W A3 g I HegH H kAW 7?2

T8 Tl fig W o 39 o &I Jd A € S TR THTHA TGA A H] SHIC
Tl 81 UM <lifee fF fog r e & 99 ® fer 9 0@ TR FI @R e
& T oW & oER fie W o 9" 9a U9 ©R0 o e e ge R

mv
F =- p f,|F|= (4.17)

Th §AE Iga Tfd L 908 T T @I e O o9 9 o o5 ol R e
BT © 3R 5UhT URom |, (4.17) SN W BT €1 39 qA H AR qA
FEd Bl Th 3R eyl ded HeH SR A% & 1 98 § T ifehs o,
T St STere] SEd 9ot S SF=AATwA Tt (forces of interaction) T gl H
Tl o7 €1 FE ARATF T hedt 7H 9 SHEN I 7 R THEHE ada Tfa
¥ fig | o F2 9 s *1 AR Ffe 3@ 2 398 o I8 uar T Fe
2 T 98 9 wel ¥ o7 2

TG YHR, TE 9 I HE o = wE wE Gl TEerh o oF RO 7l Hehdl
2 o8 gl % AR SR TRl 1 G % IR afuchs-aa gd oIk SWE % o=
TR STHYU o HRU Bl ¢ SU YHR FRE Hig A1 Mo ¥ gedt gE mel
FR o U feh=-9 Ug® Td %R & 2R & " T90 9o IR g hi
AfeRT W (AU oS US w1 ATqeTEd WidTHa o1 o &ifas e gr) fherar
B fgeh=-ac1 1 ¥Ron iR sifer gorer fearfel & wam fhy 99 W T @

ST
wifaent

e

qargget - 1

fa, I Td el
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441 WgHi wt SfeRT

AEfehd =@ U TR dg Aig W A ogwa fRar g foh w9 SAaeh
Yok T F STER HT AN ek HT FAG H @ 71 1 MO el g fw
o =i g 87

3 e fIRA 1 a9 99w e €, Sefh S9! JaehR 9§ ST W & fag
HEYTH o T HAAE Bl USH Ud TR ok o= HUY ¥ HH 9 W el @
dfehd 78 Hagqa waiw T& g g1 S| ey T it w7, d eTavas
AfTeh-91 9 & W € R W geA | WeW ¥ 9 T

M T Tsmml o fhdl Wi arel 9 § mESEEE &1\l SR o aa o S
@l B (fo. 4.6) IR 9 § WX HR i THEAH &9 § Tfasiiel =& W@H
% f@ 30 M FE 90 ®E w0 AU 98 99 F5 w AR M g e

ﬁwwgﬁmlﬁrmwﬁmm(radiusof

curvature)%l

(a) (b) ©
o 4.10: TF I gF FN (a) T G9AA HSF W, (b) TH kS HEH W,
(©HR U HERG oA hl THR GhHITUTR Teahl ® faurfaa femem
T 2
I S St el B o fos & o T R S SN gesh HHAA
B A ®R hI g T H TC WA o T IEH 9 dfedl o i H1 HaH ad
e ATeh=-ael Y Hidl 81 THE T R foed ® i Wi € 7 9w
giferd 9 9 g o fog vata e off 81 Wehar ®1 THiA Wl i Higl W
Soe fHa Sl 81 WS® &1 AfhT § HSH oh @l & (HAN hl SW IS &
S B Tl qe © foh Wehl b1 fewgd 3@ WhR e S @ fop o
F9 9 Y R w1 12| ST & fau Afg HeX o TRR ok fued 8 g
ﬁmmmﬁma’%q@'ﬁ%ﬁ?ﬁww(coefficientoffriction)wII'F-[T-FTUT{
& Sl B WIS o U Ul ! TH YRR kg A S € R seur o o
M W ft HR AT T W Tl &l

wifeeht




SfehT HI0T @ HT THMESH HIg HI gl AR AR TG WA %+ STER
Y foran Sar 21 o1 @ 1 otk W I o foIu 89 W R o ot Fdeen
3G (free body diagram) =T fagetoor =t €|

79 39 frafy W foer @ © o 9t %R R 9g% o o9 S Tu0 99
T T w1 I HR W HE T Ol gell § Y Th @ SR % 9K mg €

3R T eafera gfafsean (Normal reaction) &1 a1 F Bl 21 arfirerg qAF, PS——

4fs ek ¥ W TA B F F Tk HHARR TT afas Tehl H ded R wH
frafafed oy o & 2

F.sin® = (4.18)

T T ST T I FHR @0 T 2| 37: F FHARR Heh BN F TR F TR
B
F.cos® =mg (4.19)
TUR U < A1 T o ferT &1 Siehior 1 0 1 W A i oh fog FEteRor
(4.18) A1 4.19) ¥ 9 3 W gH 1 oy g 2l
mZrr v

tan® = = —
mg rg

2
37 0 =tan! — (4.20)
rg

0ch T WA r i HEre o el o T (4.20) F1 2ref €W @ @ €2
T TRl qed WHIHIUl (4.20) T€ el € foh SR w0 MEY oh FeFHE W
el =&t hean 21 st tef @® gan foF Sfhd Tl W wR Wit it we wehdt
=

THERTT (4.20) § T frewd g Freperar @ for srcafuss SHERR Al (sreiq
roh %9 9M o fw) Ta mieAl o 3= 9T o foa o w1 7E Afies g =nfeu
0o e 7 W 9 =Tt kT eTdeT S € df Mt i 99 o Ht 3R fheer
1 gt A =T v T oTeT SAfek =, A1 MET T THE FSF i S dred AN
%1 3R YeTed 1 BN SHGIT ST =1t i T8 oh Arel R Feiia =arer diwet
o ofieR & o =T, e Al MEl UEw o 3ER-SER Yol Wit R gEed
& Hehdl 2l

AR TR, S0 el oh SR v HI UL ME HT G WA o AR a1 A
& 1 Tsh W@ (range) Bl1 81 Higl W Ggd ¥HF 4% =il W i o @l
& 1 Mt gRIRR U W R W worl W Hehdl B Akt feeifd s qHeE ok
e wm =ifT 300 m e #1 Yo w2l #i 39 yR fawmEn T R 5 wed
TSI = 50 m s 1 STEIAA SR 1 A @ g SET? 39 R0l b

gifaat

e

qargget - 1

fa, I Td el
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A A0 3 o FAT eA g THHWO (4.20) T FAT Hd &1 SR O w1 7 =
fafy @ W@+ B

(50 ms™)?
(300 m) (9.8 ms™)

MY T 9 ST o ar § ff foaum & ==
4.4.2 SEATER TU AT L ATTATT ht T (Aircrafts in vertical loops)

TS o A o YRRl H ARdE agETl oF UEeiel ol SO et o dl o
IRAM R ISH WA gU <@ e (T 4.8a) | THt staensti # w/&@ aRAM o
I qell § B Bl Ioeie 98 ST9E i © S Sl HiE W % A e
T ¥ HIE 3= <o W1 2| UH & g 27 38 HHEH o forg fee. (4.8b) 2w
o (4.8b) 99 HT el W TSR HT I F1E @ T TR R FH @
T B Th o mg R 1 S YR St Ui gRI ol S Y@l e o N @1 R
IURGE! ST T HAT N—mg, € S eh= R0 JeH 3l 2

0 =tan =tan! (0.017)=1°

AN

(b)
Tor. 4.11 : (a) Seeater 0 o argam st fafir= feerfaat o) uraere = s o
I

3/ N &1 701 T/ 9hR 1 St 2

N-mg =ma
A N-mg =muv/r
e N =m(g+ v/r)

et feafd & 7 ofifST v =200 m s @& r = 1500 m 2

(200ms™)*
(9.8 ms™ x1500 m)

STgH NoF OF 9 T 2 Sl © o 9Eeie 3.7 T TRl et 1 19 i 2
I 7e =t Feifa dmet o 95 9@l 7&i 9 8 Gehdal ® 5 UEee §9 &l &
fIu 9ERT & W, S foh Seh IR agEH o T §gd @ateh @ Fehdl B

wifeeht

3d: N =mg|1+

}:mgx3.7




| Jromamas

1. THEEH 97 ¥ I5d gY agAF Ed THF AHAR W dfhd & W €, o
(4.8)1 T HIfSY o argam dferd o e 82 39 agaH &1 go- e

ARG §1eT (F, argard 90 o1g g o mar T4 §eq %l) qH e v = 100
ms ! 1 T Y IS g AGAF 00T HI0 W GSdl B 39 HIS H bl
e 1 91 9 *INT g 61 99 10 m s 2 SISl

2. SH HR i Affhan = 1 e S afas gg W edl g8 100 m e
o A W gEdl 81 T IR HEh o s S 0 1 7 0.90 Bl g
9 10ms? ol

3. RS USUHl § U HORR Tt e f@ren S € fE uw &l o ure
T el 1 SR HEalel g9 § 38 quehie 9 SHE S € T g9 o s
R W wE" w et Sedl © Sl ® IR e el Al g6 hiad i
& fau aedt 99 &% SO0 R W B € @ U 99 9ol Sl a9 =
& fau 521 R & g} &1 =& Ad HIfST R = 1.0 m &% faT =<t <1 9F
Md hiferg|

Ch

e =T "

Enl

yare Tfa o i 7 fge & ffved fen o twe9E 9 g @ qen =9

F1 foen o ogd THEHE @l g6l Bl
a=0 a =-9
U, =U,cos 6 v, =y,sin 6-gt
. 1
X=X+ (v, cos 6) t y =Y,+ (v, sin 9)—5 gt

. = = VgsinZG

g
2V, sin0
[ ] =
g
2 .
o i T R = Y520
o &Y TY FH FHH y =(tan @) x———3

gifaat

2(V, cos 90)2

TIT@C\?'[J

g, 9 T Sl
_ =
109
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et i T THAEE 99 2t © 99 g w1 A theeE e ) r e

o g H THEHH 96 0¥ 99hl TH are 9€ o U 99 aga T
affireh=s @Rl e gieRtor o 9 B R

V2
r

a=-

Sl # AR WY ® W g9 o o © fis @i iR ffdw g 71 fs @i
=T AR THHT HI A H v=r o G99 B 2
fife W o sAfyers 9o 1 7E = B 2

mv*

'y

F=ma =
el 1E e e g9 | T I © dl SEhT HvF N e’ TEl @ Hehdl|
T g A ° g9 % Iouan T Fean fogstl W =gaae e eAfuean
M % WH FE: \for T \[5gr B 2

F =mr o’

o s

1.

JABR T | HSd THF FEfhal HaR I 1 IRMY o6 I3 &l IR F goh
S @72

@ 9ol % YHEER 9 H e HY TS o HUS e 1 TS Hi Al A
F3 fean s 22

F Iq Td H THEHH = ¥ ¥YAd g IS &1 ©R0 o - THIHH g
27

el Hgeh T Teldl oF 1 fageh! W T ek hepl Sl ¢ USh oh TR
e Rt derh i el W UEEd g WeeR 1 UY hdl fT@r 3m?
famr 22 g HE S 100 N 1 Ifrhad §ief 9ict Gahell @1 Im o9l S o
THS & T TR W kg SHHM iU gHeh] Qs qel o YHE Sl 21 =

1 g8 Afehan WM dReefaa wifve Sed fUg =t for e’ @ gamen
Teh|

10 m s =1 | 5 A AEfohal TR 50 m 521 a1t SHERR die W e
21 ged gug Sifichs @Ol A B2

&fast ¥ 30° % HI W YRFAH 300 m s T et I S T S5k 9
TRt g0 W S & At STHHA W A2

ot w1t T Wohg HT GE HT aE 10 cm 1 39 G2 KT AR I A
T2

wifeeht




it -1
9. fe<t fhen ® Tl &1 o oI ol FZ AR W A F WS IR TR T, T
HEfhel W S3d 3@ Bl 36 Sue | Wi et At wEfee gar e
el S8 (gap) %1 100 km h™'oF o1 | e =edn €1 (st 4.9) 1 afg <=
3R T ST 107 45071 O Tielt STE &1 Afew o Afoss fopat e emit?

10. 500 m s™'37T § 30° o &Y =01 | h1E el (shell) S ST €1 ST o SHeaier
e, Afds Tew, Mo &1 Afhdd 9 3K W F1 qE FG ST . —

11. 9ot ¥ 2000 Hi&X ®T F=E W 200 km h' 1 THEEH =1a 9 &fas SgH
T U T AFAF HISH 1 Uehe FRrT €1 39 Yohe i geall aeh oI H
fehaeT TH o ? Yohe Bie WM oF fag § Uohe geat W fohat afas gh
3 firem?

450 ' '
vy

7412 I EPRK

12. vorad 9 fRdt g9 ® =WURH (frictionless) ST T Ik T MESEAA o
Y A H B Hleh M EIHE w1 fUT e g Sig e s ® (e 4.
10)| SHHAM MESAEME o g &1 98 =1a A it eg 6 M seme
#1 fug form etazen ¥ o1 W

13. 60 km h™' ! =Ta1 ¥ 1§ SR 220 m 531 o FHERR (FAHR) T | TR
FE W 81 SR H oS 90 kg I AR W U= oA F BAN?

ﬁ" UIeTTd Y9l oF ST

4.1

(1) (a), (b),(d)

(2) (a)@f (b) & (c) SATehan TH &1 T
Vv (95ms™)?

(3) Af¥Rad IUd EO = 978ms? =223m

Ad: TN R HAMI.23 m-890m=0.33m

wifert 111
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4,2
(1) @3 (b)TE ()7 (d) 7T

T 3R @R guE & ® iR T e oFaR sed @R
2) =%

a= s = — = = 27
r a 3ms™ m
¢  (Bx10°ms™)?
() a=T ="
r 10x10" m
=9x10%ms?
4.3

(1) T2 999 Hgh! &1 SfhT o oM B1 af% agEH S wwa @ @ 9 F
ook ol e ot feen o 1 ik eravas 31fieh=g @Rl YEH il B

CC e B ot o B B e o R [ B )

Ve 100 ms™
=( J=10J§m=17.3m

K= gane, ~ \10ms xtan 30°
A L
Lcos® !
0 i
30° !
\Kisinre
Y
mg
TerT4.14
(2) FUT G, HATHRE-coNUl U HAC Bl s
mv’
F,=uN= e
Jf Te dfast (THae) ® SO N = mg, T
nNZ
us rrg= r
gl v’ =ugr
or v=(0.9 x 10 m s x 100 m)"
v=30ms™.




(3) 94159 9t 90 & S0 fog W g Mo IR@ W T T aIeet
TR W U THE o 7 R 39 o fau erevas v 7 € fR S @ 4R

AEYIF AR = 9 Y R

2

nmv
FAG, mg=—
= r=Rg
F v=./Rg

Ig FEaR 99 o SO0 fR W Aed 1 A F A 76 2
R=1.0mdM g=10m s? W@ W

V= \/1.0 mx10ms> =32ms "
qreid 3T oF 3T
5. 10ms" 6. 2ms? 7. 900+/3 m

8. 1.05x10°ms! 9. 77.1m

10. v, =250+/3 ms
vy=250ms!
TR 39T = 500 m
&fast WE=3125m

Mgr

I1. t=205s,9999 m 12. v= 13. 125N

qargget - 1

g, 9 T Sl
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