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Chapter Two <! <L) 2
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Sl LS Al o ggia Cias e alal) 13a sy 5 dKinematics Sabais o J5Y)
A8l cllas 5 ¢3S jall a2 Gl e ol ()50 alua
ety seb Sl Sl (e Jadl g a8 cDynamics Sl ey S & dl
5a el 138 Cle ginga aal AS Al o i Sl (sl Al gigy sed I ) ddla)
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Jarie s dilall Jais Tane 8 ol 3l A ale Tase o adind g oisn (il 8 o aaiad anliall
ol QL) g s gall 128 Al
alaandl (,....._;J\ se i ‘;ﬂ\ s sl Alig (A,J\ 13 5 «Statics Sl e ClUl &)él\

A Cay (A llall 48 jra skt sa 4ddy AN QL) el 1 (e Caagdl ()
JSin il M A 5ill ) Syl DA (e iy alaaY1 A8 ja Caag 5 alusa)
deaidlde 1l s displacement dal 3Y) o el o2 5 oLy 3l 8 dulud analia
5 eel 3l & s g aial 5 iy yat Ld LSl 038 acceleration g ol 5 cvelocity
035 Ly asb Ll Gl by 52 iy jaill allal) Jgaa g () Ae sall ulill Aa] (e alin, Lo aa
38 Aima doad o Jalaill Labad dpdy &l ) L6 AT L3l 38 asblia ga g lgaa Jalal) 3
Al At AT jabe Le¥ ¢S O Ade Slg ganas Wil 885 Al aalia (ol o & 3
by g colail 5 laiay ApaS JS a5 Agaia LS Leall Ll Al Al il sl )
«reference point g » 4kii; coordinates system Lstsse alai aldic) Liul j
ey Adaal S (4 ae iy e g cAnBge (I 3 LIY) Ga u Y aua A4S a a8
Cartesian  sebxiall 455 < cbilaayl ol axdies e We 5 can o adas ) dasilly
@b Lo anan aBge paaild ¢ glad) olal) dhads 4 as )l Aladiy coOrdinates system
Lk (5 sia (B Lo aun 2B g0 32a) Ly lpuiamy (o Al ) slae 2500 Lia 3l ¢ Liadl
Clilaay) plai 8 G 5 1 o o I Gllaay) pUai 8y 5 X Led cdalh () s
S ASall e yeatiio Gl i 8 Ll 2 (Y 5 polar coordinates system il
Opdlial) cilany ISy (e dana sladYT (B cafives Tox 3 AS Al (o chad aalg aay
05 D5l puainy (G QL ) deade JS0 dgaiall Clpalll Al 5o Ja i Gl
SIS o pally ol it g ¢ X saall e A8 pall 055 ol Jliaie oladl ) 3 Lay)
Dsaall e A8 pall U jial 13 Wl (sl Sleall S lldlys (G ) (sf) Cnal
Jeud G 13 bl o(Jedll I gl) LoD OIS 1) ansally olaiDU it y
oY) a1 1) el alaie) & SLAN T Jls JS e 5 (cagiall)
Displacement 4s)3¥) :2-2

Adlusall 5 Aal Y O (U Sy An3Y1 a5 sV Gl seally Ll 2 Tavias
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o pmen a1 can ye Al ) Railly b gall B il Ll As) Y0 cayad

sl Wl Leie el AaIY) Gl (1-2) DA A LS p, asdl ) p, gl

AaSs @ gal) 2any 5V ) (8 Uil LSy Y o sall Ll D) 8 gl (gl sl
el el (e 4alal 5 pae)

P, P,
0 . . X
<X —l< AX=X,—X— >
< X, >
(1-2) Jsa

il Gar ASLaall a ASISYI G e XA (S REsalls e X, o JSYI el (IS 134
sl e s p, 5 P,
A DX A XY B9 ol ... (1)

G e S Al )y 58 5 Ul e S Tl Caa A Sell s
Al el (e Al ¥) Al - ko

Examples 1 A person walks 80 | «3_<ll ) 80 m padd s 1 JUa
m east,then 30 m west. Find its | sl sl c,xdl M 30 m &
displacement and the distance e Al 4 ddliaall

traveled.

(2-2) Jsa

S50 M s sted el dal ) o) Jsii caa el Adai & Jaal) Adaii U e 13
On (2-2) JSal 110 m sted padil) Wl i) 2SN ALl Laiy (5
OSIA ealY) Iadll Aa) Y 5 cdasiall Jadll Ae gladall 44K daluall
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Examples 2 A small ant starts | 2,5 e dc page pia dla 2 JUa
at X, =30Cm on a piece of | 0= X Jsae e Al @ly )
graph paper and walks along the | <! <les X, =30 Cm sl
x axis toX, =—20 cm as in Fig | &sd I <has of G oo
(2-3). What is the ants | .(3-2) s Gls x, =-20cm

displacement and the distance Lgrindad ddlusal) 5 Alaill Aa) ) 2a
traveled.
X, X
| ! ! ! * X
-20 -10 O 10 20 30

X, sl ) X, sall cre iladll 38 ( 3-2) U2

st A X ALl dal ) o) Ji can el ddat 4 JuaY) ddati U e 13)
AX=X,—X =(-20)m—-(30) m=-50m

O Uil 138 agd 813 oS (13-2) JSal 50 M (s st Lgtakad 3l ddludll

Lail 5 eAal 3Y) Jlaie b s 50U s gl Aol & Ly Zdlsal) Ao o iy Y 13

sl olaiY) ey agiiee o e ASjall 8 el sl G 8 5 YT dala Als Lia

Alall (05S8 (Jual) Al die sl X algal) e Sy Aladl) o L i

\—30CM Ayl Ak (e Ll 3] rana Ly 70 M 5 s Ltk 301 201

AUl Al g (oW da il ) £sasll qilal) g dgedi muda gl (e el
el 13gd

. displacement 4a)3¥) ;) siy 3 5Y) A sl

displacement and ~ 4s shial) dluall g Al ¥ (o AN 10 giny A dsaa sl

distance traveled
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Speed 4xulidll de ) g Velocity dgaiall ds ) 13-2

Lo puead Alalall A1 5Y) 480e ) s L 5 sede velOCity dgaiall de yull
Ao yull agede Cad la o lesgle @lliay As) Y1 48 Glias A el Jualdll
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Alaal 8 S X saal o i Lasa o (5l ¢ Ll a5l JIA (e Sllb = il
Cragaiy ¢ P, dkdll vt die sl Adaalll & el moal At i) Juald clalil
a3l Jraldl) A aall cliaa A ASIBY) O L(4-2) JS3l X, 4l e 4 g

D.K.ALKHALED



e aaY aall 4l 3wl pe Bl sy AX = X,— X, o At=1,—t
asidl de yull lgia o P, 5P, cpihiil) G bl Jsh e JB Aa1 Y1 i o JS2N
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(A ysaal) Lo A puiaga

S S Al Ale ) sudy SL58 asede 68 speed Al de o) W
At el Jualill IS 138 sl Gl adad  avial) 48yl 2 (pa 3l 5 e anen Lgald

D.K.ALKHALED



i el Jaalall e A8all dand (8 Taa T jsa Guld § ALl adad aDIA Juas (53
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200m
20s

sl e (6 st Al i s o gia () Gy < 200 M (5 s Lginled

.2m/s i Al 6 by Agaiall dlic yu o 5ias <10 M/S

20s
oals gy ) pe Sl il sall S wie 10m/s il dpulaal) elie ju ol g Y elld )
g A i) Aol die Al e o il o ol 168 m/S Y5 <12 m/s
Ailisal) adad 4 Jooan (3 el Jualdl) S I3 das T e el Jualdll o S
das 53 el Jealdl e e shaial) bl Zaud (8 jiall (e iy laa yia
dnstantaneous speed 4kl Ludaalll de jull miy Adluall aad A1
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Aball) Ao pud) e gsbad instantaneous speed Al Adaall de ) of
Aaalll de pud) Aad 58 O Sa ¥ Al instantaneous velocity  Agadall
) oY) couline cpalails (el e OF i A muagily Al dul Al
50 kKm/h Legia JSVde yudl dlac 3¢ 8 CuilS dyie § ddaad (85 ccapadl A AU 5 (3l
dgaiall laalll de jull Laiy Ay glucia Laghe JSI Al Adaall) de pud) o iay 138 )
ol ) s Y 50 km/h Al 50 km/h o s
dasi ye Gl (Y dgaiall Ao yudl Jaw gle e (5 sy Of Sy DU Al sl Aoyl Jaus sl
s Ly Ulad adaiy o3 ~Ualls cial 3y 5 de shatall dilaall o sede a0 CaOEAYL
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Sle AYall speed Apwbil) 4 pud) LS Jleaiols Ua (o T2 G gas e jlaia™]
AVall velocity 4¢gaiall 4 yud) 4aK g jnstantaneous speed Akl ddaslll de 5l
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Examples 3 A particle moving | e . X s e yan ava 3 Jla
along the x axis. Attime t, =18
its position is X, =2m, and at
time t,=3s its position is | “» &1 =35 ol e
X, =8m as in Fig (2-6). Find its | (6-2) Jsall & LS X, =8m

displacement and average | " R i
velocity during this time interval, | “So= tsies cuuadl A3 2

Aia i syl oda DA

(X, =2M 4xdse St =18 Gl

EERT I
(b6-2) Jsil (a6-2) Jsal
e (D) L ik vie a3l ae paal) @dse Cpy Sy an (1) (6-2)JSAD

el A 4 il dda o) e e agiuadl ) e 4dal ) 5 agal)

cﬁu.;j\a;\j;\
AX=X,—X =8-2=6m
¢ Aoyl Jas gie
v=g=6—m:3m/s
At 2s
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Examples 4 In example 3 if oS 13 3Jad 4 4 Jua
X, =12mat t=1s and
X,=—6mat t,=4s asin Fig
(2-7).  Find the particle | & WS .1, =4S xe X, =—6m
displacement and its average R ‘ .
velgcity during this time interva?l. peeall Al sl (7-2) 54

Azia 3l 5yl JOA ey Jas sia g

s t=1s x x =12m

(b7-2) =i (a7-2) Jsal

e (b) Dadd opihads die e )l pe sl @Bge o (Sl sy () (7-2)0SA)
el A o il ddas o e e sl ) e 4dal ) 5 agal)

‘M\E\A\)‘j
AX =X, — X, =(—6) —(12) =—-18m
‘I\.c}d\.bujh
vax=—18m Bms
At 3s

O3S Aoyl dagie oladl () Jaa | lead) el o es ) 3,030

Al eladl

AR




Examples 5 A sport man runs
100m in 10s and then walks back
in 1min. What are the average
speed and the average velocity
for each part of this motion and
for the complete motion?

8 100m =S, (ol day 5dba
o L lay 30 Al Ll ale 5105
dgaiall

O e IS (8 Al dlie jus daw gl

dic ju daugie L A

x(m) ¢ a5 n JalS g S a S
u Do A5 iy B i) s
70- L (8-2) JSA B e ()
50: V,, oSl ODA dgaiall die jus Jaus s
30: VR:i—fz%:lOm/s

i de pull dausgie lgudi & Al 23y
s Ae ghiall Ailuall Y cipulal

10

10 30 50 70 : . .
) o Al slanW ) Ll Al Yl
(8-2) Jsad i o
‘OAJ‘@&@‘@JA‘;@MJ Bagall YA dgaidl ale ypu daugia
Ll Llad as all Jiay WV, el
=100
v, =———=-166m/s
60

O sa cundls 1.66 M/s st Luile 3250l IR Zld@l) Ze il Lo sia Ll
(100 M) (s sk e shaial) Zdlidll

Y O sl djia gsb dla )l QS DA dgaia) de udl Ja ie
Lee (Sl A Adaiil) i ) ale da )l ¢ a5 gl

(200mM) 4e shiall d8lusall & sana (5 sbudt Ala 1l JalS PO Ll de ) Lo s
Ol (AUl 5 ((708) Lexdad (8 Ja 48 jai) o3 e 3 JalS e A usie

2.86m/S=27—(2)C):3.}m1.)§3\lc}A\h)3‘

'Y
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Examples 6 The position of a
particle moving along the x axis
varies in time. The position is
measured at 0.5s intervals and is
tabulated below.

1s) 0 05 10 15 20 25
xcm) 0 2 6 12 20 30
(I) Plot a position-time graph for
the particle motion.

(I1) Complete the table by finding
the displacement and average
velocity during each time interval.
(11l  Find the instantaneous
velocityat 1 =1.7s.

B X e o aua & a6 Jla
Cual JS @l all da ) &5 el g 4ndse
Sl Jgaadl 8 il Cama g 5 Al
£s) |0/05 10 15/20]25
Xcm) 02 6 12 20 30
o 5 @ sall (o A8 Ll sl (1)
L sia g dal 3Y1 aladls Jsaadl JST (1)
Agia )by JSAe pull
iball die awall Ze w2l (1)
dA=1.7s i)l

¢0.55 IS ) iga (1-2) Js2a
558 JS DA Al Jaus gia p da Y1

As) x(cm) Ax(cm) v (cmis)
00 00 - —

2.0 4.0
05 20

4.0 8.0
10 6.0

60 120
15 120

80 160
20 200

100 200
25 300 - -

(19-2) Jsll (8 o (e 3 5 1 sall (g e 48301 Ll a1 (1)
S5 (S DA U adpal e e Blad) asdll lshe 7 ok Aal3Y) b 5 (1)
(1-2) dsaadl cpolaiall o 5y (oAl) Caall Ao jud) Jaws ia g da) Y1 s a5 Aia )

x{cm)

30

/
25 //'
20

15 Ve
10 //
5 <
7
o I— t(s)
o 05 1 15 2 25 3

O A8l Jiay Sl a1 9-2) IS
xetgraph ey ad sall

ol 4l Gk ge el Jae cand £ = 1,75 el die Aaalll de yudl sl (111)
«(7,1.2) 5(25,2.4) Jis «sineliia Gkl 0585 o Juady s cdusds ulaall e (it
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Example 7 A car moved 25km Gl I 25Kkm S jai b e 7 Jla |
East then 75km West in 2 hours. . )

. i e L oyl i
What is the distance traveled? el & all ) 75km &

What is its displacement? 95 bl Liadad Al dsloal) L
What is its average speed in o afal mM 5

: 5yl Leiad 530l dad 31 W
km/h, and in m/s? el Lt Al A 53
What is its average velocity in 8o g9 B lanall Al Ae ) o gie L

i 2
km/h, and in m/s" m/s s2a 515 (km/h

Bhﬁsjww\kﬂ\bpu

f m/s 3aa 525 <km/h

Asal g asal awlial) ¢85 G Jal e g e JS8 0 5Si Jal) A4S 2 da)

100K (5 stasi 5 jlpndl) gindad ) AiLosal

. —50Km st ecall ) 50K 3_kead) Leia ) ) Al 3Y)

.13.89m/s s skt s « 50KM/h 5 s 3 _jlanall Apusdl) G ) Jaus i

sk s . -25km/h sl caall I 25Kkm/h 5l dgaiall de jull o sia
—6.9m/s

gl 1) dana pall g (ASIEY dsana ) () £ g2 S QLAY (6 5y 30 & ge i rada g3 (e i l g
Lagia o Ao JREL el g ) 13gd Asald) dpaa ull g

. average velocity 4gaiall ds ) Jac gia 1) giag AAIAH) dna sl

average bl de Lol B siay Ll 4 ol B gia 1 giay A1 Ana sl
velocity and average speed

.instantaneous velocitydgaiall 4aalll de yul) ;0 ging dcaldd) duna yull

AR
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3-Ch2(2-3a.%20Average%20Velocity).swf
4-Ch2(2-3b.%20Average%20Velocity%20avd%20Average%20Speed).swf
5-Ch2(2-3c.%20Instantaneous%20Velocity).swf

average velocity 4gaiall de jud) Jaus gia O sing (A o AN dma yall dgal 5 (o0 5 ) 50
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File  Wiew  Control Delbug
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(=} L =] 7 = £} = = =] 1 13
-
| e e particle moves alomne o straight path stacts at tirre # ot position 7 weack
| = climmte A0, and at subscqQuent tirre £ = srticle is ot pPosition T oAtk
M coordinate AT The ratio of the chanee i rsitior M N o the tisrees interwal oM
is called the averamse wvelocity ©F =— ™%
e T T, e Ten AT Posttivms
M A = x,— x, —m(-2.503- (—B.SHP—-5 T
~w D
T = -3 .38 CcrIrS s

JJG"‘: 8l ga aled Slile Lo ddasl) doaa yll Jleatins | 23U doaa yll Agal g e 3 ) g 038
Vs AX a3 ) A 2

Al de o) Jas gia g dgadiall de ) o gia () simy (8 5 dmal ) Ayl dgal 5 (0 B 50
average velocity and averaae speed

= ChZ2(Z-2b — (=] | i
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Examples 8 A car moves along
an experimental track (call it the
Xx axis and treat the car as if it
were a particle). Its position
varies with time according to the

equation x = At’, where x isin
m, A=2m/s*,and fins

(a) Draw the position time-graph.
(b) Find the velocity at any time.
(c) Find the velocityat r = 2.6 s,

x{m)

60

50 1

40

30 1

20 1

10 -

0 9 t(s)

0] 1 2 3 4 5 6
gsall By o) 11.9) s
(x-t graph )oa i aa

mad Jlue e i 3k 8 Jha
(e B obll s X ) sae Jlusall e )
Al sty 3l adsa
s oemoyay xlus x=AL
sS4l 7 5¢4=2m/s’
W e bl 8 5 Ll sl ()
o) ol die dgaiall de yudl aa gl (@)
Gl die dgaidl de jull caual (7)
.1=3.0s

28 sl Jiay o) Slal) s 1) (1) o)
(11-2) S8 b e el aa
o) ol e dgaidl de yull (@)
0o lie udl) (S s dalaalll de )
Aa) U0 Y daaad) alay) A
€058y e Sl Apmailly
v:%zg(zz@):m
(e panif =35 gl ()

v, =12m/s

Lgabilaa) il ddasill die ulaall Je dlag) DA (e Al o2 e Jgeanll Sy
(6 b Akl o2 2ie ulaall Jie (o Jaai 5 (3,18)

34-8  26m

v

1t

44-22 22s

=~12m/s
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Examples 9 An object moves | . X s e saw awa 9 JUa
alopg tr_le X_axis. Its pc_>sition el
varies with time according to
the equation | i () .x=(47 +1~10)m
x=(4r +¢’'-10)m . (a) Find | o .
its position,  velocity, and | U5 SO e el e
acceleration at 7=0s. And at | daslll yic g =g el ddaall)
t =2s (b) Find its displacement
and average velocity during the
time interval. £ =0s to f=2s. | 58l u 4l ju ugiay cauall
(c) Draw a graph of position misf (z) £=285 1 =08kl
versus time, velocity versus time,
and acceleration versus time. o Aoyl (el ae sl Lily

) sl (@) =25 s

e ae g el 5 s 3
o) 138 sie sl o Joanié oyl Adlaa b 7 = 05 aged (1) JaV
x_,=4x0"+0°-10=-10m
A jly A 10mM 24 6l —10m @sbs 1 = 05 e 2ic aval) ad e
Bl an B 1 =28 Gasai [ =28 (el die dadge da¥ 5 JaY)

X, =4x2°+2°-10=26m eV 13 dic adgall o Juasid

a1 A (e ) 26 M x4 6

26— (~10)=36m (555 aall dal )

(ol Aol o8 ) ASa 3ad ey Adaad (ol die e jull sl

v=jj=2(4t3+t2—10):12t2+2t

(Ao doanid Ao pull Alalas b g gai of = 05 el 2 de judl Clual
v, =12x04+2x0=0

0 s =08 el dic awallde ju o))

(e Janid de pudlAlilae A (msai of = 28 (el die de pull Clal
v, =12x2*+2x2=52m/s

. 52m/s sk f =28 ool die auallde yu o) G
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el Al Ao ) dEiie i dgie ) Adaal (4 wie gLl sl
av d

(i g bl ol Ua BaY) g ="~ = —(12£°+21) =241+ 2
dt dt

(oo Jeanid g jludll Ailae 8 G g of = 05 el 2ie g ludll Gl
a_,=24x0+2=2m/s’

2m/s” st =08 Gel die awall g s o)

(e Juanid g jludllAilas A (amsaic =28 el 2ie g jluill Clual
a_,=24x2+2=50m/s’

S50 m/s’ s =28 el vie anall gl )

Ax A =255 t=0s At 58 PA avall dal ) (@)
Ax=x  —x.=26-(-10)=36m

VoA t=2s5 1 =08 a5 58l P avall ey Jass gia

_ Ax 36
y=—=—=18m/s
At 2
vies Ll o 5= Y2 T V0 g st it Y Wil Bay
B o 5 Alaall aladin) adaii
t=2sic g bl gde jull day) Jsla 400l JSEVG i ge Al ans )l ()
a (m/s?) v (mfs) x(m)
80 YRR 120 - 140 1
70 / 100 120 4
60 100 -
50 = 80
40 ’ 60 60
30 40 40
20 - / 20
10 Aﬂ 0 TJ )
0 1 M) 0 . Hf) mr"r( ] o
o 1 2 s & ¢ 4 2 '3 & O

a3l o £l (C) L gen syl (D) a3 gn sl () ol e (12-2) JS ‘
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Examples 10 An object moves
along the x axis. Its position
varies with time according to

the equation
x=(-4+2t+¢)m. (a) Find
its position, velocity, and

acceleration at. And at 71 =2s

(b) Find its displacement and
average velocity during the time
interval 1 =0s to 7 =2s.

(c) Draw a graph of position
versus time, velocity versus time,
and acceleration versus time.

L X osa e spw w1004

.o

YAKPON| s 4l ga PrEse
s () x=(-4+4+2t+t)m
Ne 4e jluiy e juy cauadl g
sl (@) 1=0s Ade)l ddaall
3l (s Aoy dass gia 5 caunll da) )
sl (7). 1 =285 t =084
& Ao pudl (padll ae pdsall Ly

el aa e il g g 3l

(a3l 138 die adgall o Jianid 1 gall Aalas 8 7 = 05 g (1) Ja)
X_,=—4+2x0+0°=-4m

ihi iy ) 4m w4l @l —4m gsben £ =05 Ge)ll die anall 88 5

sl dan B £ =28 pasni =28 (el die andga ¥ 5 JeaY)

x_,=—4+(2x2)+2*=4m

8M (5 sbuii amaall Aa) 31 0585 il g Joa) Al Gpas SN 4m 2 43) 6l
(el Al o8 gl dliG aad e ) ddaad (gl ie de jull sl

dx d

= (44 21+17)=2+2t

V=
dt dt

(ole Juanid de judl Ailan b s of = 05 (a3l ie Aol sl
v =2+(2x0)=2m/s

2m/s ssus 1 =0s wjl\meﬂﬁj‘:\-c‘)uu\gg\
v,=2+(2x2)=6m/s
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= Ve TV i s gl Wl ol gl o L
2

Vv, +V 6+2

ELERAETL RN P
2 2

Ol sbadia Gial) o Jaadls
=25 vic gl sde yull dlay) e 2060 JKEVG ma se Sl sl (7)

a{mfs?) v (m/s) x(m)
25 9 25
8
74 20
2 ; = /
15
15 i /
1 "‘3‘ 10
2 / 5
05 v
ts) ! A
(s ) t(s)
0 L) 0 L} f
0 1 2 3 4 o 1 2 3 4 s Priipignigis
-10

a3 gn g il (C) a3 gon Syl () M) g sl (B) (i poas ((13-2 ) IS

1Y) de pull Olg e — 4 M 5p amall S 18 gl G () i 1) e LDl
2m/s® ssmsclie jldl gis2m/ S s

D.K.ALKHALED \

Al



Example 11 A car start from | oSl e 4 all el 35w 11 JUia

rest and reaches a velocity of 36 | . . Na ) o
km/h in in 8 s. (1) What is its | O - 36 km/h et s e

acceleration? (1) How far does | & bl ¢ jlui jlaie e (1) .8 5 (S5
it travel during this time? DA Lk 3l Aileaddl e Lo (11)

e 3l 3 yiall s2a
Ja 53 Juady Gl 5 clguiany ae At (55 S) clan gl s camy Vsl (1) 2l
b LS ALl Cilihans maaté smfs S km/h

Vf sUaxall :t:\.‘..o)x\ 'SJE\ oA :X.:\:\L@_\S\ :\.G).HJ‘ v, = 0 Al any) :\.c).m“

vf=361<m/h:%=mm/s

Os
(0155 slanall Ayia 3l 5 5l DA 7 g )
a:Av:vf—viZIOm/s—O
At 8s 8s
Lo JS Y cdlalaa ol lias Lggbuad 5 ¢ Aal W) ot & Lia e shaiall délall (11)
a3y 1ae Le alie praal 38 all Cana 5l Lia 31,

=225m/s’

szvl.H-éart2

1
=0+2><2.25><82 =14.22m

Example 12 A car start from | osSadl e 48 all @iy 5w 12 JUa
rest with constant acceleration | 2 lic ju ()5S oS 4m/s? culd g sy
of 4m/s?. What is its velocity at P PEIEN
the end of 5 seconds??

1=5s Sy, Gl Gty cg=4m/s v, =0 Al Cldara ;)

v,=v,+at =0+4x5=20m/s>  Wsbed) i ey,

f
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Examples 14 A car moving | <olial culi e jlady jand 5w 14 JGa
with  constant  acceleration . .

i . l ) Cpidady 0 Lowal)
overrides the distance between 240m & A (ab) ot 0 4
two points (a,b) that are 240m | & 4l Lhe ju CilS 125 5 58 (a3
apart in 12s. Its speed as it | ; .. i Lg o A aaall
passes the second point is 26 = e oe S
m/s . (1) Why we use the word | el 4alS Liaaaiul 13 (1) .26m/s
speed instead  of  velocity? | o, il 4ia< Qe U, il
(I)What is its speed at the first | el s Sl
point  ?2(I11) What is its | Js¥) adadill xie 3 Ll de yu W (1)

ion?
acceleration? e Jodl & s L (111) Sa

Aballl de yull Hlaie e AKE Ldlla el e ol Jleriad W3 eag (1) Jad)
Agaiall Lbaalll Aoyl laie g gl Al Apdaalll de e
Clalaeall 4dde Uie Alsall ngia 55 Lass 5 ans 3 (11)

TRE PHEN

e e s k) Al ——
t =0 240 (s bt 53 ksl Aal ) t =125

v.=?m/s (14-2) JSi v, =26m/s

Lagia JS alag) ket s |V A8 de pudly c@ g bl Lad (Gl seae Lipal Ui
im0 ey ) Gl e el U 2 el syl plaail

_AX Vv Y,
At 2
(sl Joanilgiag
Va:ZXg—Vb:2x@—26:14m/S
At 12
3 kwd) A8 n e Clasleal) JS o ) g lalae 5F Jlias &l laad ([11)
v, -V, 26-14

v, =v,+at — a= bt .

1m/s
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Example 15 A ball is thrown
from the tall building with an
initial velocity of 25 m/s straight
upward. The building is 41m

Aoy GV 38 ca¥ 15 Jda
e L =mhe e 25m/s Al
AImiss paLY) mhau e Leels )

high, and the ball just misses the
edge of the roof on its way back
down. (1) Find the maximum
height reached, and the time at
which it is reached. (1) Find the
position and velocity of the ball
at t=1s. (ll) Find the time
needed for the ball to return to
the level of the thrower, and the
velocity of the ball at this time.

laa G Jual J) Whae L
g ol sl (1) AL sl
13¢d J g sl uatiall (e 30 5 ) i
Al 22 5 Sl ey s adisa () g lLY)
) Bl il e li(z) LB (e

el 138 die Lgie s s Bl (5 g

plis ) oadl Lt t, = 2.55s Aall apa gl 4wyl (1) Jad)
b @Y, =31.89m i
""""""" v, =0 A Ugel 1) JSAN 8 (e
t=1s ¥ _ e o
|UA$)SS\QJS_\ g 0588 =Y C—L-u QAJAS‘
s Lydel 13 Wocy =41m
=0
— oy 4 | t.=5.10s
Y. = Ya Y, =0 0588 A alas aa

/;,M-;“ gg | ) AL mha aa el ddass 33U Lied
M m 0585 (b Akdll) gl ol xie
Eag Alsbeal) s Sl ¢ i de
arm | W cun g Jgeae dal JY) L 0585
[ ) )
0 L Vo =V, —29(Y, —Y.)
(0 [

‘yb et Gladazall ooy gaty g

0=625-2x9.8x(y, —0)=>y, =31.89m
A Gadll 138 Lo ¢S Adlas (ol U3 @ LY 3d Jgasll £ 330 (a3l sl
() 138 Crath ectilanal (m gt o5 cim 5l gl
v, =V, —g(t, —t,)
0=25-9.8x(t —0)= t =255s
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15 Jlia Ja dlags

s Jsene @ sall Lo 058y Alalaa UG () Ll Bas) 5 4l a3 3 S1) 50 A3y ()
Aol a1 Jpeadll 2S5 (g sl Labaal (o sene Lags Coililan Jis o
sa g eJend) laas o JuadY) (el sall Glld ic

1
yr:ls _ya :va At—i(g(Al‘)2
sl () a1 |t ) g s
As s 5,0 Aepu Ul y =25x1—;><9.8x(l)2 —y_ =20.Im

v, =25-98x(1-0)=v_ =152m/s aaly

Clual s jiia (ot Aal JY) 0588 (¢ Adaiill) Gl (g sise 5 S B2 5o die (7)
gl Jseaall s (a3l ()5S0 Aalae Jlis(7 ) Adaill 23¢] J o sl adadiall (g )
1 1
Ay:vaAt—zg(At)2 = 0=25x1¢, —2><9.8><(l‘c)2
Oe) hma ssba el 8 Gl BaY 7 =515 o Jeass Adlaall o3a Jag

) aadY gl
legin 48 jall cuad prthamll s o HLAd) W adasill sda die de ) (ilusal

¢ b sl C S a peis Al
v, =v, =gt . —1,) v,=v,—g(t —t,)
Vi lgarall (g e v and Gllarall (g 2y
v.=0-9.8x(5.1-2.55) v =25-9.8x(5.1-0)
v, ==25m/s v.=-25m/s
e el 5Ll lia o Loagl BaaV s dagiil) Guii o Ulas Gaillal) 8 LY
Bl Ao o lata (5 g Lo jlate o Lol JaaY g cJaud de ) ol o ) s
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dagd) daa il ) £ g2l il (5008 ol geai Alleaall s2d Jsa maaa sl (o 2 3aly
Adle L s ol (a8 8 Gl 115 Jla 1)) i A g 2Ll 13
. A ball thrown from the tall building

Adle 4 mhas e (03,8 (o 15 Jlia O sins o4 5 Labaal) dyma il Agal 5 e 3 30m
A ball thrown from the tall building.

File VWiew Control Help
n=2.55s ,w»=0m/s y,=31.89m Ch2:Motion in One Dimention
e N | SR " Example 15
—1 2sec Eé A ball is thrown from the tall building with an initial
+—13 23m's ?E velocity of 25 m/s straight upward, The bulding is y
.e nearly 41m high, and th 11 just misses the edge of]
AYy—=22.95m .. ﬂ“::lart::run its %\r;; h?l::kcr_{E:nJ.[ [} Find the ITlEIX'.l%I'Iu]TII
o height reached, and the time at which it is reached.
fa=0 | v,=25m/s o (1D Find the position and velocity of the ball at !‘=ISII
rcfcglncc Wa=10 o O (111} Find the time needed for the ball to return to the
- - = *: - - - 'a'.-=5. Is level of the thrower, and the velocity of the ball at

this time.
Ve=-25m/'s

Inter number between 0-6.4 sec then click MWext,
Motice the caleulations and the ball position.

HEHEEEEEE
HHEHEEBEEE,

5 4lad e Lo bedl) Tgma sl Jlonias | dadud) dgna sl Agal s (o 5y 50 030
1305, lball 8 Ll 5 A8 jal) Al e i el 00s% Laic (S L) e
(0-6.4 5) 0 o3l Jims L) 3ol ¢y (sl ie A al) Com g sl of 6 e
AR ) de il dy el 2l Al s 3 B 0N e sl &
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Example 16A sport car designed | g il desas Sl 5ok 16 Jba

to accelerate uniformly from rest | . B 120 . _
- — m/s \ Usiily
to aspeed of 120 m/sin6s. OsSall (e g

(a) Find the acceleration of the . (69) &5
car. . e

5l &yl 2 of (1
(b) Find the distance the car | . ? Mtj ;j 0
travels in the first 6 s. & Bl Leakai Al ALl 25 5) ()

(c) If the car continues to
accelerate at the same rate 9 s
after it begins its motion, find | 33 g Jbedll 13gs 3 kel & jaind 13) ()
speed and position of the car at
t=8s.

. (6s) (S5

. 1285 (e ) die Lgad ga g lgie ju

ALl s i) JCEN e o JadS allall o g5 Jal)

Allaal) Jari ¢ il a5 (Y seae de shiall diluall 5 &l Lia (1)
v, =V, +at
a=20m/s e Jasi Gllasall sty
(oSl s Allae ol lias Ll s e 1) J seanall 4 Ao shaidall diLuadl (Y1 ()
"=v" +2a(Ax) > Axr=360m

vy

1 "
Ax =v,(At)+ Eat(At)2 Al e Ax Gl Ja
Aaleal) s agluad g o x o Se ol 1285 (el 2ie 3 bl 2B sal S yilica (7)

¥ o—x ., =v_ (8)+ ; a8} = x_ =640m

Aalaall JUias Legbuals v el e 3e i 288 (a3l e 8 jlull de s Ll

(vrzs)z - (vrzo)l +2a (xrzg - x,:g) =V _ = 160m/s
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Example 17 Ali is approaching a
stoplight moving with velocity

of 20m/s to the west. When the
light turns yellow, Ali applies the
brakes to stop the car. If Ali's
acceleration is 8.00m/s?, find the
distance between the car and the
stoplight at the moment he
applies the brakes, and the time

Coall olatly 45l e a8 17 JUa
)L e Ltie 20m/s Al de
(e Jsady e pall o aald laxie 4yi5ua
Jal il e ula jaa¥l ) uadl)
LAY e Cedgd Boluadl  aldy
ilay) 3 53 JBA g k) S 1) A sl
) dlad) aa gl ¢ 8.00m/s? 3kl
die Aggaall 5, e abaad culS
e aagly el pdll de angn ddaal

during the stopping process. B keall alayY 48 jatial g2l

Jal @l e sl Ui

Al e pan ot L 3Ll

v=-20 m/s

v, =0 v.=-20m/s

b° Ky=v %, 7

Gy O by x =0 Jeldl o daaall Aaal 3 bl adse an el ddads lids
sl b (adlity de pudl e o) Cung ey ==20m/s Ol bl ) AS sl
o Galai dal )Y Glaly g =48 m/s’ s by opall oS g bl
=v " +2a(Ax)

0=400+2x8(Ax) = Ax=-25m

Jal il e Jazall Al s ) e A gaall 3 JLEY) aes 825 dal 3V oda laia g
Al e cillanall Gabi 8 L) a8 555 S a0 a3l bl g

v Al e ciiland)

v, =v +a(Ar)
0=-20+8(At) = Ar=2.5s
a3V Aalas e ldanall bt A e el o (S

Ax = v (Af)+ %a(At)z —  _25=_20(Ar)+ % < S(AL)’

4(A?)* —20(At)+25=0
Uloan 3l Gl i a5 c A7 = 258 e doan dpmas 5l Al o34 oy

(A Ulas Badai PIA (e Lo
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Example 18 An airport has a 400m 4dsh jUas 753 18 JUa
runway of a bout 400m long. & il Ciaala @l il g 5l (sas)
One kind of airplane designed to 0S5 of callati g 3m/s? paL¥! Sle
accelerate at 3m/s> and must 13, 54m/s &3y ddaal e Lgie ju
reach a speed of 54m/s to | ic oSl (e 38 jall 3 yillall sda iy
takeoff. If the airplane start from | &3 de ju ) Jeai Jeb z 53l Ay
rest, can it reach the required oM Al vie
speed for takeoff on this field?

Allal s gl JCEN s 5 JsdS allall & 55 Jal)

delainlg ST 5 54m/s <l 136 & DAl 4l xie 5 il de o ol sl
3kl de yu praal (S A slaal) diliall Casns o 1 Uaall 138 (e ¢ DEY) 5 i)
0%l g wie 5 il de yud ey leay coalaia¥) ass of Jlas Lea | 54mfs
‘Vio &)é‘;{\icy;c Vi

v, =0+2x3x400 = v, =49 m/s
s Gy v e dBl Y, =49 m/s o) Al xie 5l de yu o)
b _lall adgd canliall 2 H3aN J sk G O Cany & JEY) 3 yiLal)

v =0+2x3xAx = Ax=486m
A486m J e z el Jsha 58 O amg g 2EY) e a5 yilal) Juai S ) (s

Example 19  Two objectes i Jo Ol lawa 119 Jla
moving on a straight road with Llide (e iy aiiioea
different accelarations. Aal) dna ll ¢ (EME AL AL
Example 20  Two objectes i e s Al Gleawa 120 Jla
moving on a straight road with ilide Gualadly ol
different directions. daail) dgaa pal) | (M8 AL A LG
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i e S Al glawa 119 JUa s Ol Ay Alall) duna ) dgal g o8 B
.Example 19: Two moving objects on a straight road with different accelerations.
[T fctobe Fiazh Playar 10 | ]| ol = o S|

File VWiew Control Help

Example 19 : Two Moving Objects (Trooper and Speeder Car).

A car speeding at a constant speed of 30 m/s passes a still trooper. One
second after the speeding car passes the trooper, the trooper takes off
after the car with constant acceleration of 3 m/s® How long dose it take
the trooper to overtake the speeding car ?

Ence  Xijcan—30 m at # =0 =21 secc.

=) Xifere =0

oo e LAl ea alad clile Lo dladll G ) Jlaaind | AUl daa jull dgal 5 0 3 ) s 022
PEPRTESNERN

i e ol ak lawa 120 Jlia s Ol A g Al Liaa il gl g o8 390

Example 20: Two objects moving on a straight road with different directions.

r e— w— e W — 7
Adobe Flash Player 10 L= | S| ]

File Wiews Control Help
Tor b AT EFTAT T =0
_ o e . 20 I total = 1
Ao e Jheod 0 Taasd ) piam @28 o(—00) Aphe 5 A daal b tirme of i
i By e W e (B8 ) BN Cae s D Agahand wriolet . oz
Tl e el N Tl s oA a3 (=0 Bia 301 Alaa 1N oI5 stons ' -
o - . motion -
i - - L Ry i, . n -
pm_yull el (& 48 [ ] el TS A A A= ey pte pAN —8sac -
I sOgea ) lasie  RAEG SN A laall sie  SaW Bae g [This moton | O % o
ldoes not ™| -
importent in ‘-\-‘_.____ o
L this problem) 50 B e
N Buoth o
whjects
make dot
every 0.1
LI HEs_
]
“
weanted w
I
T X ey i
motion mation reference

3 ole il g alad olle Lo Abedl) Limapdl Jleaind | Aeaslill dma ) dgals (e 5 s 028
et laill g 4 all 48) e &5 start, rest
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Examples 21 An object moves | . X s e auas &ty 21Uk
along the x axis. Its position
varies with time according to
the 2 equation | xml x=(6+487-12¢)m
x=(6+48¢t-12¢)m.Findits | .
position, displacement from its wie O ALl sl e
zero position, velocity, and | Yy 4e jludy e puy Al
acceleration as a function of o3l
time. ad

YA PON| SRV | & 428 g yarhy

3&%éﬁﬁ‘&ciﬁjﬂuu@\o&?@j.&ﬂuﬁgd3\; s Jal

5 pilall dns il

X094 A8 and dpaty 121 JUa s Ol siny A B i) duna ) dgal g (8 B 0a
alaal) o

An object moves along the xaxis. Its position varies .

If,qdobe Flash Player 10— || (]| —

File VWiew Contrel Help

Ch2:Motion in One Dimention
Example 21

Examples 21 An object moves along the x axis. Its position wvaries

with time according to the equation x = 6 + 487 — 12 ¢’ m. Find its position, the displacement

from its zero position, velocity, and acceleration as afunction ot time. = 5.4sec

The positionis x= 6 +48r— 12 " m X =_84 T2m

Te displacement from X, to x is 48r— 12 ¢° AX=-90T72m
v

The velocity is w= o 48 —24 ¢ v= -B1 6m's
[0

| [*
The acceleration is a=— Ir =—24 a= -24mis"2
[0
— = = F — = - e e e T T
=30 =20 =10 0 oo 10 20 30 40 50

Inter number between 0-4.8 sec then click MNext. I:I -
Motice the calculations and the object position.

Why is v=0 at r=2s ? .
| Why is the object turn back at =2 s 7 EN AR - - -

‘)Jéﬂ:‘)s.d\jbdﬁgﬂ;\hbw\ @ﬂ\dmygﬂw\a&uﬂ\a@bunﬂ‘)}maﬁ
e il 5 AS el 38 e & start, rest
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