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Gl s g9l 1Statl Lo yon ol a3 ) UT,1 e ] ZaaaN oo Losie

v, =gt

300 fm /s )=08¢(m/ 5" It

‘o J00fmis)
0.8¢m/s?)

Ve =V — gt
=300fm/s)=98fm/s*)25(s5)

v=35{m/s5)

K:%m@

= 30.6(s)

=(1/2)(4hg)(55m/ s )
= 6050

£ = myh

vi=vi4dax=v-2gh

(25 5 03B (pa) ey L hE I adke 455t (AN g gaall LAY alaul Lola Gylas

28
_(FSm/ss) ~(300m/s)
- 2-9.8m/ s’ )
hi=d4437.5(m)

U =(4kg O 8m/s? J{4437.5m)
= 173950(4)

A gl e () gLy sla] pZaall yag
y=h=v t—~(1/2)gt

= (300m/s){255)=(1/2)(08m /s> J(255)
Ji = 4437.5(m )

t Momentum i) &5 3 ik 4-7
(7} pamdl R s (o 3 5y Bin e aLaSh i ot o baiedl ey T Fpastn )
U] ghong il grn ol il ol AT 2o il 3 Luar 5 gl ¢ (i, Cliiag

23T L Lo, 31 B3N (ol

el
I
=
=l

{4-24)
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bl oty el 2odaill () op comeninm g a3l @35 0] i jass s (P) o
T el Ll g gl Foa Laatins S 43630 s c53pat Erf 4 dogdl

(4-25)

AT/ A =F) 1] nbiag Jans
SR EE LTRSS P [T PENURTRE DTS PRR | I D P SUS AV g Pr=
AT el e laia p jlady s 255 dadya aie oll3g (1) ey OB (F)

F=mi

13l o pnplally Cplasagll copetn g e ¥ cBylall lalia dua s g

my—my = Fr {4-26)

pordl et d il e ihlae ga (my=nm, ) laalt G a1, b g de
3] ¢ gl

AP = Ft (4-27)

s (F1 ) gagall Lol 05520 aie olpily el e 3] Lpasin dodin 1 (J] i Lo Vg
s9all 5 Lia agayiy ¢ daidl wi il igatm B Jeobomdl puiall @i e 4l (may (2015 gty
() Az I 3551 3530 daugio o ()

:Example (4-8) Jia

) 17D ) e iy el k) 2000) Lgatigs 3 b Tagall (F) 5500 dosgis s gl

S 4 oplade ey I Mg m /s) 30)



135 aBUally Jadt! :pal ol Juaal!

1Solutior jad|

Ft=AP=mv-mv, =m(v-v,)
=(2000kg )(30m/s—40m/5s)
= 2w 10 kg(m/s)

-2x10"kg(m/s)

45
=—5000N

F=

sy ol ugae 58N of e Jos Gl 5Hi23
gl 2505 Lgigaly el Yl Lo gama e Lgiudad te domumaa (, 520 (4-27) iskall
AN dakall

P=mv, (2-28)

center of Aienll j&m 0 ie pu o (V) badn plaa W o de gama b o (m)} o
radmll @a I 2 11 fl...:r")‘l gaxl mass velocity
tConservation of Momentum k!l a3 )| dus lads wild 4-8

biglswe Cilassunll 0 Lo gasea Ao 5531 (G5-all 5 gamml (Gl pyandl s S batic
C_U_:FUH ¥ d_i‘li .:t,'i «conservative alsgiza Lo ga=ll ol ol ot g maall Sak gy ¢ yauall
dado 250l pundyg (Latie Lalkad) of Lax Gpemd o )5l o tanny Lgal) o Lgia puan 5T 53 s o
Y gl e Luslsy yudd ka Liag ¢ taind) @injlh Lualo

SE. =0 (2-29)
3!
aP_d(mv)
dt dt
dv
= m—=
dt
3 pndll e Ly el e Yhatg cizald sl @3l et yluda ol lid 2y
P = cons tan! f4-31Y

o] $193 g addl i) Lot dade (gl o Le o Lol doniil 028 )

AP=0=P - P,
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ail i
L =4 (4-31)
Of Lo

LGN ol @30 aass (£ )

S ol @b 3l L (P )

Example (4-7) JGa

da 343 (2.3 mis) \gae pu 354 (39 hg) Lgiliss 5 pihis Aype o (75 hg) dligs o
W G 23 Hyalt de o @ oot pualth o gl ¢ pdcall Lrglina 4381 tc pow el

tSolution Jal

Ol a0t adl Usgad

(m.) (pall) 5 lull s
(m, ) ) T 1N
v,/ S gyl 3ot Aoy
) Hgie Ja W 343 0ol a5 et de

: M (g3 il @i 3l Luats daise 50l o)
(mn 4 mt)vo = mc;:

=V, =_—(mm+m‘)v~
m

_frrsag pe 030k i 2.3m /s )
(3%ks )

=6.7m /3

Av=v-v =(67m/s)-(23m/s)
=(4.4m/s)
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solved problems

Sl 520 e (1=2 ) adgla dagn g (1) Lgilics Lpsam 5325 (e (1900 dage Jjud
c__aéjt_n(30°) LAJ.‘.J._E.A z_:__gbdn._n_ﬁ..“td_nn;lé-__aa..l (4-7) d&l.aiﬂ).h.i‘ c(A) P 89-H 1] ‘_Jl
{A) Mﬂi&niﬁ.ﬁ.ﬁ.’adﬁeg&guquﬁ)} cJaaidd Az M
(B) dazill e Jatl do yuu as gl —f
(C) Uadddl i Joaidl e puu ax gl —2
s Jamd
i3l wlley Joaiddl Ol ¢ ea S5 il o Tsmyall Aalay o (4) Uaill je€ai Lasie —t
H Sl Lalso
J=mgh=mg(2-1732)
s g yadl 3l Ll
K,=(1/2)mv =0
il g gl (v:) oY ulls,
aie (h=0) gl N aliny Uy =0 1 eleall Laladi ol oo (B) Llaail s
3 y a3 BBUAN Lady (B ) dazill

K, =(1/2)mv

2.0m 20m
b 3¢ | 36

(4-7) Jgan

4-1
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1l s b gdncs duafa itCall Leaglen Al Bl o Luy

AW =AU + AK =0

AU = AK

m9.8m/s’ }0267m)=(1/2}mv}
v, =2287m/ s

A B) dadil uie Jeaddl 1.:)....?.&_9

dadon 5l AT dalall Lipaall (¢ pai 3 puiatnd (€ adill dde Jgaidl de puu slauY —2
(C) g (B) cpaazill oy blall

AW =)

AU =0(h=0}

AU = AK

G=(1/2)mvl mz0=>v_ =0
Byg i bed conlill o Gl ek o vy ) gsbed ¥ (C) idazill e (Ve ) O daa DU (5
DBl y g ol RBMAN s 3 | Sl Gl Ladl, Wia wan JEALT 15 o ddan Do
(ZBUaM Ll (il 8y poo Loty (il 3 plumag Joaiall 2555 3,38 Myl Lkl
GBUM B L) gl luady e bl Joatull Ly s dh a8l B 5305 i of 1 e 1y

aaiope 102 g) L jlads ihss (ha Ladle Jpaasil man il Uigall Bl Luas an gl -]
Jymdb 5 h5e ¢ el Susbiall

ALLad Mgl B3s e Jo¥Y ol 8 Lnom gl 2] EBU) 23p A cal ghaadl o @i =2
{1 5] Lo 508 Gginn Bl i

TN
Lhenl] i falgall Lal L8Me puius duig 48lb ) Lheall Jy ol e JLha fas -
:3."!_1*1.”

E=mc’

(35X 10 m/s) S5y e guall ic s o (C) S

4-2
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E=(012kg)(3x10°m/s?)
= 1.08 % 10% joule

et b yandl g Bl g ey ] CjTti}]-l-l' O —2

E=Ps
(1) L‘}A_}HJ)L%-I&J.QL.-MSJ.LEH?Q(P) G

1.08 % 10" Joule
1000 W

=1.08x10%s

=3.44x10°y

E
3‘:—-:
P

(435107 Hz) 050080 2355 e un Vgia oo 0] ualiall us 5,00 251k 2 uisil fade o gl
]
BNl 3,30 (il af il Asbelas @3 Ul Bl et e daiwy Jlia La
) gladt 220 il 4 Tl Znglt gpeel 34,0

AE=E —E, =hf

bzl sl g (6.63% 207 75) Gol—ugull Do W 5 s (h) i Wi oa
3] (43% 107 57 ) sbong ogipddl 53,3 5@ (f ) Wl (4 14x 107 o)

=—(4.14%x 107" eV }4.3x10" 57}
AE ==} 8eV

AE,) SN gl Bl (e pugal (£ ) Joi o5ndh Bl of Jus bt 350800,

irbac gl o fa efadl g cudaten (]2 3l (m) Lahiss jlade pesdl e Ledad
A m} galsl

i im0 G dhio 5308 Letits Z50gElE Lgie pur Lislowar i af —1

Crihs® ariint) o W gl J] (e ol B i g0 a3l Lilisa an ot 2

d4-4

(g =9.8m/s?) luaian (paflua dade Lo i youl!

:d;n.l’l

0: )] oy Bl dada ;018 o) =7

mgh+%,m4=n/1g{+%mvj
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3O) e
@Jyl&hﬁuf{hﬂ) +5__JL=JJ1EL$3_]1:(}J}
ool LSlaW de puutl: V) i yaeoell LSl e puudl i £y
s 3 gl gl )
mgh:—;-—-mvj

v=J28h =\J(2)(9.8m /s J(90 m)
=42{mis)

tor SN e peng A51gI poeamtl A puw Cra )T A AEMAT] ) 2
v=v, +al
{(42mis)=v, +gt=0+{98m/s* )
{42 m [ 5)

= =428
{9.8m/s%)
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Chapter Four Fxercises & Problems

ol uua L4580 Zpani e (50 Ag) 438 @an carens] Jpt S22 locie Luluun ng!

(0.5) oot manmlls Ruin 3 o Nt W1 Jalas o cale 13} < (10 ) Ly

s (157 Lasu® Lagli Jaas ok pdiaa 358 (10 m) Layu® Dohans ik Lpe el

Jakall e ] Al = Slen 5) ka2 Joiall JaiH e bubun da gl o 28Y1 Gotall

(20 k) Gyl

(200 m) L)) ya il Lo ctaacld (30 i) 203 Lin)y (3% 10° kg ) Lgibidor Tl (3,003

L3000 m)

a1 Tl s T LA V3 (530 i e Lubis as gl —/

ein B 3l s Tinl A Lgealgias it 0 Leasdl 50l G Lol v gl =2
Al

ks 42.9%10 kg) st 1) Uk 5 ¢ gl pluindll & 50 pa Gutale duflii Bty

Slan i pall Ly bl TBbad s La (71,2 keifs) L o

rib;n])‘..k;n._l Léjﬁ-ﬁwm1 (20 mis) Laylaze ity ] o 200 gi Lg.‘nh&i_)&l

i dgle o) il g0

bl pa 5,5l GuadlS e jluda am gl —f

kel eyt gy 5T 30 5 gal) daeagia ol =2

trts Byl Bladly lastl @i 31 Laas G a1 a@dball ol el

7
k=2
2m

(7 kg LGlicn LA cuwtdainl (50 mis) Layud le ) iuul), 230 (20 g) Lgahes Lnlan
e ela e fefmdl Uis 2430 ua
el o CIUEH ey Hlodia oo gl —f

4-2

4-3
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La,as Tabewa aflad ol p 3 13 Ladbal g saail! ppo e lemta ¥ 548 4054 LuL-.u_-r-. A gl —2
wangitl LB (L5 em)

¥l il i s crsn U 2 Ll oD il Jims (4-8) S ll 48
Ligobes oyln 62001 (a8 Jaibh g anteadd 5,3 o ¢ lin

(4-8) a1t f4-8) Jsin

Laylaze wa gl S5 ilie aslaall (13 o oW1 Jguiitl de i o ba =7
OLpntl a ] boad (001 $UETN1 o gl e onaglaia fn, ) 5 (o ) QUGS cliles 13) =2
) gL, ¥ Y0 asbeaall )

WA g5 fya e LB e paeill JiAN jlaza Lok o gl =7
el g ol 2B o 10 B Jabadl puiih jluZa bobos aomgl =2

¥
]

Fi=80N

Fi=30N £l
F,=40N

(4-0) arlath (4-9) ssn
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Optional Problems

Aol e gasae Jemiy JAuH! god dasiy Glaa <(Ix 107 kg) Lgilide A5 2
{379) sgaally dayddl o Lgl 3l iy ia pladl ] Lgalls Qoo coll Gilsa 5la Lele
RYCR MR FEYR SNIC IO

ol e a0l gs phaie Lulas uag =2

S e Jlsma JMn (1.2% 107 m/ s ) Lahofia A yey LuBa] (ygyh &al] (53 5
Oea—salWal, 300 B (25x 1077 N) Laplade g5 <0V e i ogac iy d
L3k (30 mim) 39 ua

m, =91x10" mg) gdud

it ] (20 m) §Liyl ops (2 hg) 4IlES oo e

i p S 13] L il i o pual a3 Ml £ W 55 B o gl s
B mis) padyilia el aliaw i L3

inliall Jale S «38%91 aa 1259 dshj Jile s el (I (25 kg) ahis Gsaiis go.d
1.5 m) Layas Lolius Gyoiall Jalall aas 13 (209 N) Laylida JSUI pdarild 3l ga 552
s A1) i 5T $(Fgaiali (155) Ggiuall e o3hod] o g B Jluda ga La—t
Fakall gjaal i Jisd) Hlade o0 La—2

TS ot Aot gn Laudald Lapantl 50 a3 jaal I il Jluda 4o La—3

Faguiuall Lo o3lad @3 gill alt Lkl )l ada 58 La—

i s (9.2 1) L loahie biae Ligiine Yoyl Jebo e (27 kg) Lajladia 10 Jale aduy
Jaball o3t (13 Ja B hada ceunt 0 g inunl) com (329 dagly winal 5ahug Lull
{4-10) J€a il J0 6(0.20) gakew SVl Jalaa e 13] daendl Lo
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4-2

4-2
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4-5
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¥ - axis
N
5 X - axis
; \K‘ :
F
mg

(4-5) asylas- i alad) (4-16) Jsan
(30°% Qb ey glans Sl AT ] Tl Loy (6 m) Loliwa gy (50 kg) hits Gguice  4-6
oo, Jngh (20,00 S5l gy Booriaall O Natn ¥ Jalin e 1305 4 50 pe
wepal! 138 Lasagoadt 55al Hfaie —7
ol Sooeill JRil jlada g Lo (ifn ol 028 8 5 550 598 13 W| g4 Gaticall 035 —2
411} I 80 L) § 5 s0caalt )

{4-6) axyhaar aIlotsf¢-11) YA
Lyl 32 Lle Juay sada W oae pha e d93ga (m, =37 8¢ ) 4 e 47
(4-12) (LaiM BN ((gagac JEn by Gl (m, = 2.3 kg) S 3T puumy dogaya (30

(4-7) TylasYiublat . (4-12) gcen
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fmy ) e (m, ) oaligal e Jes oled Hlade Lubeo sl —f

(m; ) dasadl E lug oladl sas =2

a8 L8058 ke Loluo amgi—d

3 g aumyls ipd Dlanso e o 550 Y Jea S (2 mfs) Ao yuny puons (8 hg) aSlico e
s ool G (tgladie G tiss Jfopdad ity jloedil ad San o Byl s Lo
Lagin Mo caglis S {76 J) Laylitae 2sln] ings 1o 23U cuilien ) Cilacia) J1 5La s
A el ol LW e | a3t b 3 55

LoV say Bl e Y S paw phtiie Ll o gf —/

iYW (s abigall o e oladt s0m —2
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Summinary

OLB (5 ) Wy wia Loty aais Y onls a2 (F) Lol fe 1508 355 < pal 13] it
to b pundl 138 le Mk =iy b 343l
W=F5%

3l Jai abing ¢ Griualon! riaegiad uladll oo paal) oy 250 pualsd dpags Jiidly
A2l (1 31) adodl) Jlgahs g B 553 (F V) Laplada 5p8 ali A3 g W LRSI 34 Jpadis
il 3 Al
o Ll £3Lhatls Skl (ya JE5 o RO f slsm st 23LD1Y St

K -K, =w

ifoye DA Soaeill Ja il galin Lyl BLaM 2 - 813 ,0anl G 30 olka {gasiaay

) P LR PN |
K =—;-mv2 FORSIERPH PSRN TF- TN
K = %mvf :‘.-u.n.u.'!tﬂ i.;r'l..!.lr'ﬂl ;._.!&J.-h." asi-l

th AiebsSll dBlallg Ll oo 55 ot 800 ] 12041801 2 LLaTlg ity

U -U, =w
i 2o
U =mgh eaml) L5Lgi1 Listen)) 25U
U =mgh sl L5101 Lialen)) 30

s e i spanll S M () 5 () on SLem ool e Lo aentalh cyn s ¥
:.__n"—'_—u_}an..j ,.:;:ﬁal_k.ﬂ tj—n—"hﬂ v -;Ji—.l: g_h :__!]EI." @I&:ﬂl‘ Ll 111 Ul 1A A EaT] b Ao

taaa bl AL I3 e Jiadg conl) Lsleally
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E=K+U
s gl Tablall a2l pam B 5l ol 13) i g 33UTT f £ )30 ple S g
el .__.;'f
4K + AU (R3Uall Ja i pran 2 yuiall) = 0
Al gima (33 ¥ BT (ol |ydeo sobuns ¥ il pgama pl€a 3 Lal

R pw o JEy GlaTs 2ol ide g sl @330 Laaa {f 2 daddt @i T Aratn
MG Lty s oo Tty 4ieay cunl

-

P=mv
Silassunll s Logarma e 5300 il Winma ciln B3] s, dastl @i 111 Ausln dhaon
Lol a3 Uil (gl ¢k pima L pamdl 038 5 ] 8 mially (30 10 piaall 3] Zaglann
a3l Gy ol oo STy (3li
> F_ =0
1aatly Lz by w13 (e any alh ylae asudl @3]l Gaass ol S 53y3s

P =const.
AP=0
P-F=0=>P =P,
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‘e_—.'b-" Juad)l 2 Lyt gius Fu = (P P4 By OFL P BPLLY

ST sl samg 2SLLSY a0 . Aras)}

N Newton F Jorce agall

i meler s displacement FERLY )i

S Jalz W work Jasi

N Newfon W weight eTL

J Joule F 4 kinetic energy PRSP |

J Joule £ potential energy adabemdi S
i e LA initiaf velocity LShamal e L
1 miisec v final velocity Lhlgit Lol
mis misec’ 7 acceferalion § Ll

¥ Watt £ power 3 3ozl

S Joule E tetal energy el 3stlal
S5 Joule sec k Plank's const L ol

kg mis kg misec F mOmEntim L__.,j.:u'..JI i Las

kg kifagram m mss sl

gl a2 10353 alky L Salin g e d3lohall obeasally a31E Tiais gy Adafl L Le Hpg




