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The Concept of Motion and the Physical
Quantities Necessary to Describe it
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Motion and its kinds

. Translational Motion

(11 Jb)
Ces 1 ) Bty S cpadoddt 51

%WN

(15 J2)
23 a3 )

Periodic Motion

BLo| aland ¥ STy Dt 55 £ i o el OF LSy L gt
Mg ol Lagd g Olilises OLS LY cae w o33
Lgcleily a8, 4 3
(S aadls oI g e ponll a e Gk 3 el 0 pghe Jas o
w&ﬂ&%wcpy%b@ébﬁiwcay
i) o I 5505 05 ) O} S (Janadly il L) o5
38 0 )l ey (11 J58)
ummas,_ulga

¢ il (.-u-xﬂ %> Translational Motion 4}tisy! & f'.h
fas 338 o) il aled) Al 6,5 Wy ) AE u‘ﬂ*
alsdd e (13 JSCa) b gdaal) 8 o JIIS 4 (12 JS2) ditns
RN g

® 0 0 0 6 o

(12 )
s b 335 o)

dsygadl A5, 4 2.3
i j ) 5 IV s Periodic Motion 50138 ot 58
a5 eV 38 >l (14 JKadl) 3 sl 857 o) Wi LS gluze

(15 Jahy

(14 JS5)

3 s 3

reabiod) zey O O ciale sy plan WIS o B 5 i
cloeally 28 b a5 Bt e 2uluY)



dgoill ClaSlg dssasdl oloa Sy .4

Scalar quantities and vector quantities
: dsaetf ilea S 1.4
Distance Adlall
80 5 el O] S e Bt 58 IV e e ik s
L e o 8 sl gl el gy Bl (3550 5 53 0e Bl
-l Bal sl de Y Al ol o1 i L 5T gge )
S PV AR UEI S WS PRENTC G /IRE HIWOU BT PREII QI SR
: (16 K Al 3 b amdl s o
(16 55) il b s e 35 e o35 SY cBode 358 Bl e
ot Bl g il Ll Il pBL L33 Ul e Lo (Redsenn ) Sus N g dsuadl el iy

cdwt&wé&cé.\w"ﬂ}g}g\gmdﬁ P G T . . " »
et 1 Ca s oy BTk sy O ¢ (44)km Le e Tuadd) dyde g oy oS A -y 2] O

(A0km 5 Bl 3 5oy n kimy « Bodal) 2l ] 44 15 )
Speed dosall de pudl

S B PO VT JRRRIS P RN W O, [P W

e D ol s Y e ) e Jreg catdan el Y Lplam
Sm/s=18 km/h 35S ) e OF gy ¢ o8 UK eI 3 o B jlaedy . S
15m/s =54 km/h bl (Ol S 15 Bl Bl a g s S e B
20m/s="72 km/h S B AV a g el Lot 3 o 0SS ¢ (Bined) 4
i LS o 8 ¢ P B el e a5 s 5 e 5 Bt 500
30m/s=108 km/h 57 (B el Lualay pr b ke b (e Ol
o — 150 ko o el 0SS Y Bt alaB 155t OB By glete 1

LS AN

(83lcadl) el J gl 0 IS O ity ¢ ] oSl e
Loy Obulal OOl (Blunell 0ds aadl 3 ruedt a1
5 N (44)km b e Bls o 315 ) Shao 0352
La Jldie ode B8 oy ued L) JUE ¢ 301 g Belon La e 2te

. (44)km/h

c o P B s IO e sladodl L) LSl Speed Lsdsd) de Wt B3ad

(3 Jyux)

d L.
T e
pdsind J g2 Slay (m/s) ol (km/h) o 48 ol ol3 ol g4

Lie udl el (miles/h) s
b pssted] Jaladl gtz O LI s ¢ (3) J gt ID5 (e
(m/s) Sl (km/h) o 38l bgos

1« I

=EL¢,.J\




i Average Speed dda gl do pudl
o Blaned) O St ¢ () Bte ) (1) Bps o Uy 245 Lo
c;sjjag;ﬂj.(210)mgay¢)u4@)ww¢MMs
ULty c(90KMm/h 38 e s Gla-Uo 0 200 A 501 o )
5 )bl s 3 13) . (60)km/h s e GlaTs < (80)km/h (s &
Lle ¢ Average speed dlat ol ds ) d L 3 me Us Jf 1305
S 5 (ohelo SN S g) 2l 1 a8 rnad () IS a1 25 e
26l 0555 &y (210)km s cptdkedl o RIS DL
w . zub_aﬂ % 5
NCURTI o ol
= (V) i gl e S
S e

. 210
VE = = —— = (T0km/h
total
70 x 1000
= u = (194)m/s
60 x 60
(1) yLia

15 ot gred} e ol ot el Sl il lilanell e o ) (lane B 5
(35)km &3tS dele il dmy g ¢ jduo 85 ol sy die olilunal slde 36 3 2l
o B S i
pndl by psbaall S50 1 fle 1
t= (0.5 S g e

d = (35)km LS5 wstnedl
v = el gl Ao e sheadl 8
o staall b ) 2
A2l ) sty

d

V= total

ttotal

:LSLﬁ s Uoleo! ge dao glaoll poliel) o g gl

V = total
total
vV = 35 (70)km/h= M = (19.4)m/s
0.5 60 x 60

& oo Gl Jo 10 3
 5,0dd Adlate s W pde Ao (70)km/h 36 o) o



(2) Jtia

GaN e SalS 65508 G jazuls (17 Jiiﬂ)L(m) b Gizns i (150)m & 4o a3 foeo
C(O0)KM/h (5 ghond 5 Hodazia JUi] Ho o S 13) 4 51 Lad L (15)8

cslodl by pylaad S0l 1
t= (15)s ;0o ;! :(jlmﬂ
(150)m : j\azl 4l

Jodt (B S iy o
| v = (90)km/h - U=z} ie

psnadt P ot 2
/s Jkm/h e il Jised
90 x 1000

v = {(90)km/h = = {25)m/s
1 x 60 x 60

e x ae ) = de phaiad) b} OB ciatime Ui 3w O Loy

d=vt = 25x 15 = (375m
SO elale e e b IR Ul 0 Bl
d=150 +L
375 = 150 + L
L =375 — 150 = (225)m
03 poin Tt o 108

A90)km/h 4 juy a8 356 15 e ST S zlon ¥ s i) b )

(18 JS)
131*0-?) 3&)&2\ S ot &_}uioo.\.qﬂ'l gty :
(100)km/h o 351 ) spieds o fus

Haj oo 5 (20)km Bbous &) pgl) ad s e oY odas 1
L Olsle bs e
o} 5l adad pza) de od)
(10)km/h : !
il o Lo Ly B 5 152e (150) LES 5 obie o135 2
Ca) i 2]
(2.5)m/s :J>J!
W gfdie 32 38 gy OF (18 JK2J) agdl) el 3
IV Lgabaiy OF K3 () Bl ) L (25)m/s
(10)s ()
(Dmin (<)
(250)m (1) :Jo

(1500)m (<)
» I



(19 J52)
Aolandft B podf e 20yt 310 Janf
Ual ¢ g2 S miles/h 51« km/h
ol st e

0 1 2 3 £ 5!

8y e
(20 JS2)
& ks 4 oy

PR
/“"' H

A

(21 JS)

PSS (PRSI . |

[~
-
NA
o=
=
tn
<
-
]
]
i
=]

(s)o it

(22 <3)
maﬁﬁ

Instantaneous Speed At do psd
e} 30 ) Lgze pw OF B ¢ 5ol e 55w 3 o e 3
oS o 5l e 58 T By Bl e a5 G g
56 i st (6 3 5 ) &ﬂuﬂu&qoﬁj.{smﬂfg

6 o i (1 5 3o ud) ind L (19 K20 26,0l ohhe 3 50
) il

(o) dgloze o 3 o (Bhaad)) 55 w31 g0 Jomed I g
(gwi;s)ﬂsgparm) bl - AL B) ﬁ)u&g

3} e(20 JSCall) 3 pmiogn g0 WS (BY) ) goeal) o Shtas) ool
255w 38 oed (el — Bheall) otay (gt Ms d

Lol 25 udb nd be ol WiKad ¢ metal) Ma Y5 ey
L}Wrﬂ)@}ywbj c(A)ﬁjc&JSé&me
3 pbaad) Joe Sl 050 (Aol $5) 3laidl S5 e ioetal]
REREE U

ol (Ad) Blunall B 22

LY (At) oo P B il

& sy ee2dd Instantaneous Speed Al ds 1)1 08 (ale S

(oo 1 — Blarat) gocad oloall Jon jibde (g glnd Aigme Aaond] B 8 e 4 o
A liads B3 pel)

dgarad ! oilegS 2.4

Displacement A (3 ¥1
A2 bs Juie 3 pme a5l Bode 3587 Bhuool) OF Gow Ui Ud o

3 pd) oo} B e bia sl Bkl 3 5 plam W3S s S,
ool odin (3 2l coloi WL 6 e Bl o 055 Lakiad U
ool & poitns Tt B Blaall (il Displacement 13y} 2305 . i) ;Y
LS’ (B) oz sadt I onie (A) msodl 0 s 7005 1305 ¢ 30
) Rosons]) dalal) b ) o se B iadl (21 KB S
G 5Y) ey (B) alaid) Lnleiy (A) ekl Lnhy

= (Rl & ) oloall oo

, Velocity 3-6—’.3-" s sl

(Shee , 3ous ol & oS85 Asallis i 2 Velocity igreal) s pull
(o W ¢y SO st ool (80)km/h 38 e S50 8 4 S
2SI s oa Lealndly (BOKm/B p 3 ) e O

fesdl) 0 <5 13) constant velocity felaze dgaiall 2o ull 0S5
Badatie gy Renitos Wadie 35 ol 0,55 4 coloiVl g



Sy o) O JUS Agmniel) B ) pobio Aoy i i 13 1
0).(23 Jﬁﬁi)géuschanging velocity o jixte dgaxie 48 pun
Ejnémwa&jw

Ladlgll 3Ladl Ga il

@3y 18 hzall e )
W“f-‘s}%:{:‘;wﬁﬁé"? gt R Lesdaod gy o SCad o gof & Sl JS s v

Lg..bbub OJLU.».” dﬁjw _)L.\.ﬂ.»
38 ) e sl Leand 4y SKad ¢ ) Ay — Yy
JE 3 WSoud Lphand gy S Ay ¢ Jal a0 Al — B8

v T IR
i \ 3 o) il Lgthaud o oS3 )y caold) Al — B0
= ’ (24 520y 8 ol
70
= 60
i,
Peumm=cs
E P 7
~ 39 /
s
/
6 t
1 23 4 5 6 7
(h) 2
(25 )
Ul (o P — 86 o) o gl (24 J55)
RN P ol DY ol Al ) (5 ¢ S A o g e 8 1 Yot (B e By
v Aol Al st g Aad IS B it 3 lt
';?A i Acceleration dloeslf
% “ ssfus)bp ,&Jawwﬁﬂv&uwu@wb
y} 60 :
a 50 ubu‘_;.ndffdiw_’ L)QBLQO)bJQEQjOJUcL,)JB‘Jiyi
E 0 ‘,\ , dpmjusignmwyusml’uaﬂwﬂa)amg;&:@
30 e :
- N (o ot F Bk g I e pud) dnis 5 0 26 (A S o)) 12eST
N |
10 S : eIy (-UQJH Cowey Lgwl3 54o 99 ¢y Lo sy 9 Acceleration doxally
0 = E =
1 23 4 5 6 ?t (m/sz)@ukbﬁ
(26 ) : 4...«5 L,a..ﬂ 4).?:.!.” 5
: igonie 4 A on o) (6
Aonall (o ) — Ao ot} oo o d
AL

» -



Asivhlo Worglufilly el
Science, Technology and
Society STS
4 st Aloeall blsis

AS a s jasus Sls OIS 13
uw.“ﬁ.\.a&‘udpc(a-a-ﬁ)
e Lo 8 pd) 409 Aidy 5

ol et} 56 ¢ S} fow o

Aoy o LS o gl
PICSUFSUFSERITE IO

s Lol v (..«,ALW,T Ul
S E L e Yy )

e e

3f) flad 25l e oliesY)

o gn Aoy ) 6 (I

i ) dnda 3 Sl O T s e e I
@ B A S '

2 V-V
= Av _ L (m/s?)

At t

o P — A ) (goee

Jsbig com ) pon 3o ol Bad ol 1 13] Bor g0 045 Of Alomall S0
13 A almenl) 0,85 OF o Sady L (25 Kt ae jlue 37 51 O
1blze 35 o Ll 35 ol Ciaag o ) e 2o ol el il

§ g Aloeal) OF (ol o 3 e 30 20 ) oy 13 LT (26 JSC8)
(27 Sy dadota e ey 387201 O J 4 1540

v
A
80 43—

70 =—
60
50—

40 —4—
304

(km/h} is i

2014
10 ——

() o=

(27 JS)
6 et 38 0 i 4 (o ) — 86 ) g

dlsuallg dgoill deyully dusasll depudl o A5NalS
Ay Al e ey el (b o 550 (50 0 55 Laie
ooty b g Elonnr O 3] cllonalt Sl 235 3 s ¢ (50)km/h

5 om o2 By . G o) sl ool Slam olosdl 3 550 Js1s
OY) 735 45 de b olondt OF Y1 ¢ (50)km/h Gode g as ui i
(gl 2l 56 S S35 oot b S8 2




(3) yLia

o peions i 9 B 3 B0 e e i ¢ O e L Bt 5,0 PO
et Ja5 3 B B e B s e 1 2l By L (65)km/h ) (50)km/h
& Aoradl ot €8T lons By gl (15)km/h W e 20 ) Js OF ) 0,
el ey 6 el e S Ly Bt
Jod) B Sl 43y b
polnadl 15y pokealt S5l 1
t=(5)s: 25y oW el ol i slasd
(50)km/h &34Y) 2s o) 5 5l
(65)km/h iiled) as i
(0)km/h 33 45Y) 2 31 . L3l 3 e
(15)km/h 354 ae )
€ ST loeny ooy Logll o e 8
o glnal) b o) 2
(15km/h jies 3 pudl 3 55005 Logh a1 80 5 5, ad) o SIS O ety € 6,31 3 1
o2 iy Lpods dlonall gl (T 018 et D=
19 ol e 3 i) L

O,.jjlg,:w
Lo AV V=V,
At At

e 15 x 1000 - (083)1’1’1/82
5x1x60x60

LB e ol 5 e Al ot e O

2« I




s

o tar ST ¥ Byl e B0 1 el B (V) e s — V3
=y Bl 50 ) LS e nnd ok Gor a1y 1
Jsi

SO

3

ACIN

ot WS 3 gli 5o ) 2

o0

S0

ol %SJ!D

ol bl O

2o USS ad] 13l — LU

TN ()

S ol ST (@)

B,k a5l ()

I Slagdh N slaad Bl ol olaS S — Bt

mLt™2 ¢ mL7'¢% e mL2t 2

:y’)ifdj& — L;.gb

sy aS s ()

iyl 35 21 (@)

i YN (=)

Lol ae i (8)

i) (30)min JM (4000)m Blas CJ” Gte — Llals
Glezel) v gt 2e W31 ()

13} el ey o (Dh IS prluiedl Laledy A B3Luedl ()
s B e 2l e Lail

Aoy O 5l 0 LS iy 55 e o) — Ll
L(60)km/h e w coenal (15)s




ailiica i 8 AL dlaaadl iS5l o Yolea

2-1 ou !
Equations of Uniformly Accelerated
Rectilinear Motion

aolell colaalll :

it L5} 35 ol e ¥alas Sy o

TN - L OO+ FVUR P (DEPN NP

e b Bl als1 o 3 2endll o jleedl eSS o

(28 JS)

il s B ) g o Dl B a0 Sty Laces Uoreas 357 oy B J2d)
(PP PP

Bgoie 35S sag A1 5V psgde Agmtoll LS L s (s 23U
ogudﬁiglwyﬁgwmqmwuwpﬁj
CRade S & gsm Lot ng Lo U89 ccnl
o yire oo kS 5 ¢ Bpoall B ) g Agontall Al 3,481 Lz 4
(M 9 pon Bon VT T 0lnSNI o 1) § el 2ol 2 o
iomta 235 Sh Alomall Wave g« loendlt 18 501 CovaY (28 JKidD)
(/8% (2 anld 355 oo g SO B )]
O35 o Ao pud) e (BB el 45 el o jli OB g ¢ plll M
Urened) 3 ol ond g olitns Jas S Alonad) 357 21 (5T ol
Uniformly Accelerated Rectilinear Motion gt ks $ allasily
o (b g Ldolon (38 ¢ (300 Alonmy 31251 25721 )
oo Y Bleed) e
PLATL diself aS,df o¥sles .1

Equations of uniformly accelerated motion
Py Aoall g de iy Blaccd) - by 3 Bwlol N ales &0 S
(S ol o Lerbal Sy cRedan tlonn 18 2l Al 3
R 86 g s Joi o 817ty U Hlin O 0 81 —
ol e Jhaey plasl Wl 35 e 35 &5 (v, ) Initial Speed

2 I



.

v ) R 5 Jnedl Uy 45 el st 1305 ¢ () Aol ]
: (t)cﬁjﬂail.@_iwwﬁ@*ﬁ;c(at)@wﬂgh\dﬂﬂ@bl}
2

/ V=% + dl > (1.1)
v SN e 3B (L, v, 8, V) a ¥ S  Ja 5 e oda

on B e O oSy Ll I 2801 Gl S8 L wliS

f
-

m (29 ) Alall e ahie (6 gty i Ty £ cpo g v s
(29 J52) (1. 1) Bald Lslsid) Yo
: B (v, = 0) 0580 o0 45 o sl 131 )
v = at
OB (a = 0) Vawe 6 gld Aol 518 13) (@)
V= VO

350 28 ey ety Aol 0dn b ) O (4
(1) ytia

Y (60) km/h iy Jo plasly W55 Lo ol 3 0080 n WS 6k Sy
8 el 0l Aloreal] e ol L O 5 ns
Jodh B RS 3y b
polnedl iy pslasdl S50l 1
v, = (0m/s 3ty ds i :r)lx.@.”
v=(60)km/h il e

F =5 o
Caloenll o plaal 8
pshrall f ot 2
Asleall 3 B gladl poliall oy gl y sty ) olaall plasizaly
V—V
a= —0 = DO WO o 39y
1 x60x60x5

?M}.:.EA »AMJ_*"']J-Q:(O;, -3
L0 S e illast 3,0 W e Aot 2

Braking time abgll of SLAET () 2
: DAL (1) MY 455 O ¢ Ll Alomns e Aoy Lakis
¢ inald 3y locn e (v) 2L B OF (6 ¢ i OF ) Gomy
Olo S (1) b g} n iy (v = 0) b o 5 o 1 nd 5
izl y (v = 0) md gr &l (1.1) Walaedl o (1) i3 31 0




AW\ &n dilan

L ik 2o g o0 ooy 1

150 oS dxr . (100)km/h
e OIS 13 el i g
(a = —5m/s?) sbls) e

(5.55)s g |

(10)M/8 8 ot Aoy o 2

w8 o o) (10)8 59 0 o
.(30)m/s

SIS 13) Lalas ) Bloned) ]
(200)m ;i)

T as
a

dloelly oyl dsfi¥l ddMe .3

we w5\ g (a)ww&lauqﬁ}.uwjk&ubwﬂﬁbi

a3 3 OS5 (v) AL i o iy (1) Bte 5,5 g (v,) A1A0Y)
o BT alonf LSS 1B ¢ 5 xll odas JYs i - (d) Blews
:QL:J\S eAnSd ol

() o1 x (V) 2 pod) B 20 = (d) 215Y)

d=vt
cop (V) 38 ) Lo gte O3 chodazin Aloeny 38 21 OF Loy g
v=_V+VY%
L2
v=v_ -+ at
B v, tat+v,
V= % =v,+—-at
d=(vO+Tat)t
d=v t+—at’ | —»(12)

(1) o Mg (v,) 20Nl de ot AN (d) 213y Jaed (1.2) B
() dseai

(1.2) YA 2L SN an

OB (v, = 0) 055w opr 455 o a1y Loie ()
d= —af
—Tat
i g 08 e Gdin Bolitin Alony Srmnte v 33 OF 4
OB (a = 0) 17w (£ 9ted Alonall Jlde 0 S Ladkie 5 (0)

d=v0t

Y 426 (6 ghed 2006 B ey ) Foony Wil 0
L 0,5,

V:V0




(2) Ytia

5)1;%“ e w MSLSQ',.;-;J,JAJ.&JY Zwija LS)&LA.ULBM .(90)km/h s .ﬁf:_’i SJL:‘»
Ol e g0 dny L B ol Jdney
Vel 2l Y 5 Ul dleee () ¢ fude s
S i g e 5 15 ()

Jodt B S ag, o
poknall 8y pglaad S5l 1
v, = (90)km/h RN PR R

v = (0)km/h &sledl as Ll

t=(5)s Bl 38 araall e
1 3Y1 — loall o shralt 6
:f}'l""“j‘ﬁ'b‘f““"\ 2

(m/s) S (km/h) oo ds i f s
1000

v. =90 x (25)m/s (i)
0 1 x 60 x 60
v=yv, +at
0=25+ 5a
25

ge g = (—5)m/s?
,uasu:siwzhn e w OF | ond 3JLd) Aol

1
d=v t+ Tatz(q)

1
d=25x5—75"x5x25=(62.5m

3l ] B gre ) ety Mng ¢ G 5 ST (a8l 355kl Lgalas ) a3l

cnl o) o B Ll e de i 5 gds et e adal e sl Lebdy cde o)



Aaivhlg Uxgalilg olall

Science Technology and
Society STS

5u8) 1 8 pud) olsce L5 |

501 ) e udl blics o

LY bl g o Loy
Aol By y edl lala Y1 g L) e
Lo 2 gl el 2l
gt Bl e ol ) SaLd)
dallata 5w s @3 Dt

(o 593 (150) km/h &6 s |

W b (55 3 Lot

A3 o Janiad 5 M0l e

A} Aloeall e OIS
28l Sl (5) m/s?
S g 8l gy ptlass |
oot ISy allanndid Ll
Sl Lens i e B el
OF s plala oY) oo G
v?=v?’+2da ;

PENE UL O L PR TP WL
¢ (60) m Aancd) 3 ,Ludl g

v~ 121 km/h

,zﬁu)sj;;@@wso@ﬂ
_ VoV
= 5 =(1.6)s :

polad) Sty il Aol Bt
Ral3s o Taiiall n il O |
Sty 13 st 0f &l ¢ Jol ) |

!(:L\Aﬂﬁ g Ao

Alsellg ddlutly dilgdl depudl A8Me .4
oo (@) Blaodl o Kol ¢ plasly Aoenodl 45 ool L 35 JDs e
A3
d=v= (%) t
o o (1.1) B e Liayf

f:( v—vo)

a
d o Joars OF planis
- L 2
nd= ()t o o

— (1.3)

s "02 + 2ad

s Jas 5 pllasly Aloadl 35 o) Yolae ST —
A(4)m/s? Lo udotis Aoeny (80)M/S 48y Boeny jad — Uit
ol g ol ) pltsinal i Ul (5 g o 3T e ) o of
kb gy S el a5 CdS

Aoy 05Kl o0 4 0 (3)S bt 53 520 38 o o] — B
.(5)m/s?

Joad O S r clladt § )l 3 s ot —
[(10)s s (100)kn/h J] s o

ChedsS Fludl j73 59 (30)M/S A s 3w B — Ll
Lgtod Lolamin Lfle e Gdsitone Ciad) Jf 28 )

.a = (=3)m/s*

S plasinad e de i ada Cindsid 2 U e 1 e T (1)
i et JI i o 8t Lgalal ) Bl el (@)
iyl

(o = o odl) o BT el G o B ey — Losl
il O pllaoll g 357 5 L]

[0 ¢ 20] s (o 3,dt Lala®l A1 w3Luedi (1)

[20 < 40] S ¢y &)t Leael ) Lol (@)

5 el % ol e i ()

o I



Sl Ls gduall

Free Fall

aalell alaalll

ca 5 Sl Jalsal) Sy soell bkl me i o |

ERCRA T REIEN ) [P N e R L e
gy W Apdlo) does e S e O jlgadl oS

(30 JS2)

A opr T Lakio stV TR (0 W) e & O pas o
OJb oo oo 13] Lebladl) oY 8 e &Sy o zall e Y
5 B e s a5t laiy b S ) gy e
gt S 0l g 2l o) Jaids U 0 o8 )

SRR FOCRTIE RS ERESTRINCA JE P U R ERg
M ST 30l W S Sy sl By £ LYY
O oo Lebositn oo ST 0 0 OIS 0 (30 JSCaM) Lelosin 0
Y s



Ao ¥ ds3ldd Jlomo B 3 Jogdandl .1

Free Fall and Gravity
T8 sl o g ghon AT dolishl Jomss
Sy b i il Lz o 55 05 OS] 0 )
ae o ) § WY o LB gn el ode B sl fude
Ja (S Gl ol 0080 Jlo ¢ ) oy Jaind Lakiad L 2\
OF an Miny ST 88 S5 W5 gy 1587 25N )} 2
i g & glad Aoy Gt} 35
B9 gy T Jau W goui foen ploon W is YW B3l faons
Ll 13 STy ¢ ploar ) Ao o o) sl ao S8V S5 2310

(31 J52) L Dyie 5 55 A g 20 e 13 By oo pgll e glie ploked

Mo 2ol cote il bl Sl " " v B S 5 5
SEELETHREI T FETRECTON B B als e %gi =p—-~’.'-[
oo 3 e 30t B gt Pl e Al B8 jw O35 e e IS > g2 Free Fall pdi b it Of

fad (4 Jgionll) o (31 S o) gght e glia 30 Jlon) e 1
Jgosl IS g 336 S o (g oy o 280l 35,0}
cab g2 ;Lﬁiibuu[._.pnﬂ las g e b aad shs B
: BN e Aomal) ode Ol Sl
&Magﬁszwi
i

’ ’ s g=U0m/s _ 1oy
1 10 (I)s

5 . Oﬁc(S)@_}aj-édw(III/S)‘:‘\.PIJE_)LLE.AQJ;}GHO)&LA-LZP
3 30 E .{m/s?) Acceleration i)
. o 5 Jonf po ¢ im o sin plom W) Ly B ) sl O ¢ S

S92y By Bdlonll Ao 2 (2) O3 ¢ () 50 Jb Wonall
At o 8T g = (10)m/s? pdsenad & 5ed)) (9.8)m/s? Gy,
A3l sl 1o (b g Jay ool Bl il ol

t 10t
(4J3) (£) 59 % () Bdbon) Aone = (v) Bdamell) 20
: v=gt|l—> (1.4)
aoryt 20 alla (1) Bl o 95T (4 gl piti o Jasal) iy

x4l g L) Gﬁiwj
An e JoT G, 5
40m/s

g = (10)m/s® Joxxs!

d = (80)m :putdl

» N




.

(1) ytsa

5 Ay 2l g (5 o) (o 1 o By o 20w 2 Lo
ey Alosad e (8)S dmy g ¢ sl ey Ao e (4.5)s e 6 A
00 sl ey dlaod o (15)s dmy 55 b sl
(o B Sl
polnall 5g asdealt S50l 1
it ool op sl
t = (4.5)s ()
t=(8)s (<)
t=(15)s (=)
g = (10)m/s? dws V1 dudld) dloes
O = vie bl 2
ipghaell bt 2
V= gt sl N slead) plasialy
:LSL; S AR PN g:’ o glaodl olaall o 2 gedly
(45)m/s ()
(80)m/s (<)
(150)m/s (=)
04 gde B} o105 3
Lol e ST S (4 gl phsaly



3nv=20
|’O\|

258 Q4ds

v= IOI:m.!'.\‘

1y (Ij és.\'

v = 201mis

(32 5)

B ) 0 B Bausd 48 ol gar Jides
Maite a1l gt OIST o8 s 4l 05

c oY g o o a2 ) o) 2 po 5 O B
Pl i cha 8,8 ey o oY OAE ) sl e 130 ST,
TN o Vi b s Jaknd g Lembond) 8 ¢ ne

ST B Y R PR (g B e b P T - |
Aip) doll) S5 Sy ¢ aall G gloce 3l B 0l 203 0SS

o P @ﬁwkﬁwiﬁgﬁJﬁ@(Mi i) Jos ¢ 5 !
Bty ¢ JoV ol 1 o 8T By 2 )W) s e 0,50
B - iall e ) e e O ) el Bgate Be e vl
arn de ) Juie OY Rolemie $BUS Alonay el s 8 2il) A
el S 105 ey bl ) i o O ) aamd 5 3
oY) o s ) e o ol Bsind) b ST aaldd
Sadamie ¢ Ll Woen Ty

6 gloze Budaoell) e ) Jlie 0555 ¢ (32 ST (B progn 5o LS
O o) g 387 e} Bhy a2 (0 By glonie oblns a2 Bla) e
Aidssen dgontal) a0l 055 adallyy . Joul ol oY Bpne oo
oS aze pealad) 5 LEY

ey Helll e sl B 0 e B ol s WS
ol oY B soete ool OST o g 38 S (10)m/s Jiney 2gontal
sl

Jogdudl ddlusog 331 Jogdand! .1

AU LS e ) Blanad) 0 LS 38 ozl pler ) e il
e i (ST . Olilsies Ol Blucadly B30a)) 2,0l ¢ plo V)
3 ol o SV B kg 5 OV (4 J gl pdses < G40
A10)m/s » B3 eoeld Bdaoel ) 055

€S s V) 2t M (10)m Blos Jais o) OF s Mo Jo S
alas o) alati gz} de ol y duaoell) 20 ) u 35 s Y Ll
Adaoell) aze o OF (6T) O n B3l ) Ty Laind ¢ gy
alaodl) a6 rensd B i) e 30 g B Ay g (50 (£ gl
o) OF i 1a L (S)m/s gyl Ao 2o} a2 1 0555 (10)m/s
e e L»gv adals prall a0l lused] L (5)m bus Jadu

2 o gt s o ol

Bihon g Blaoell) o oty 8l mal) B ) 0 BAN g5 ST
A Wld) - a5 Uloall g By

2 N



1 5

2 20

3 45

4 80

9 125

¢ Lgt2

(5 Jyix)

ahabl Blsan duald :

e m | e Juas OF J

Anss Sin ool 5 2ae S

Wby &) 50 e s Ay el e

o e il Band of J ol 1

e J57 c(eal) g i)

S 8 g G ol Jo 2

u'ﬁ)&’l

o A el 2 06 3 |

S Of e MY s Lgle

s

(2) yia

oo} 2 SIS (4 Sl B (D L 220 5,8 D5
38l o g0 Lol o) L (20)m/s 5Ll 9 (10)m/s A50n !
Ciloaall Led 2 Lo 2 ord!J-LJ')}k}r.«}Jl dgd
o S Ay o
pobaedl 25 (ﬁl’“-” S 1

v,= (10)m/s Aty il de LI DL:.J&

v = (20)m/s il alelll de L

= (1)s el sl
ilal gl de ) (1) o shaedl 8

ionall (2)
1o shaed) 8 st 2
wb)ﬁ B REE
v=_2h ®

NP WS R ICTN & do ghaodl polaed) o 2y el
(V) = (15)m/s s i Lol gue

(15)m (8 obesd 34l ads S 2 ozl sl Ll
Calonall (@)

Ay ) Aslaedl pldsesaly

:st Jmu Uolaods QJ Zuj.lx.dﬁ ol o uagy:.‘b
20)m/s — (10)m/s
q = = (1())1'1’11’32
(1)s
£} e Ao JA;(.;B 3

A Lwa;mm&s&wcuj@wif Ua}.‘aw.]ze\.w

UWMMH Uﬁ-l:-uc.bj.a.m.” ;Juu.oo.b-b ML’J}IA
RN uwm mwujjfwj‘(s)mu)am

& bl ol Clod $108a s . (20)m (& sbud Ma
Slsy a5 S Bl
Apsly 3B s

dz%gt2

g = (10)m/s
Ao ) uaﬂjauﬂjuﬂ b i) Blos (v O J}u
(5 J gdondl) Bodsons



b yindl sl o) Ly | 1 Bl BN s 5 el g
L PO [ U N  WREL PP

T — - — S - — —

e
[ =N\~
(==

(=]
[==]

(m) b st s
8

M
(==

o
(=]

(3) JLia

2L s Sty B0 ey 05 s e Bl o
S O i) g ) Bt gt o 2 VU Lalilla o alasd Uil e o Bod (]
0h ity wis 2 V1 e 2 adl ¢ 5 5e L AL
Jodt B S an, o
pobrell g psdaadl S50l
Ba 1 50601 slao
v, = (O)m/s

t=1(1)s
V=72V plile oY) alaed de i (1) plaodl 8

V=7l bl (@)

d =7 bl ()

v = gt sl Jl i) slasasl ()
:Lch Sz Uoleos g?’ do haodl aldad) o 2 gaidly
v = (10)m/s* x(1)s = (10)m/s

iV e V’;VO SR O SR ERIN Y ()
10)m/s + (0)m/s
7= (10) (0) — (S)ms

: onitdy Tl Lplas - Sds d Blasd) U ()
d=vxt=(5)m/s x (1)s
o]
d= (%) o' = = (10)m/s’ x (19> = (S)m
0 gode Bl fo 08 3
L] e e 3ie ¢ (5 Jgilor) plisnal,

5o



(33 J52)
sty Lty J e o Jo o o) Lo glie 5
RN oL Lideadt

(34 JS5)

TR FONEA VO JEREUETRE BT

‘siﬂbjmsﬁjr-\ﬁdb—éw

IS I3 Sl b el el

R

Jogindl ajg 3dd Jogduadl .3
(d) o) Lgalay ) Bhno) o e Sn O G L Lo
g adas L amad ) de 501y ol B ) oSS

d:%gt2
t=‘/-2g—d by 0§ izl Sa Uokeal) o plutsezal,
330 Jogddl &¥ales .4
oeal) Rod o Aadazie Woem Aagiion 5 o g by} O Ly
Fagitos 35 oy G oyl o ¥alae szl LSad (g) (s bl
(a) O (2) o o) b il o¥olee by chatazie dloeny
oo Joamd
v = gt &t} boand) i u
d = o g b yie) Bilews
v? = 2gd lowdl 25,00l oy 5 I Uolaad)

Lg slg-gd! dagliog plass¥| Jogduw .5

O by cinn 155 con sl do 22059 cBiiae thas 22 OF gl

RN O W P e S B W KR POU [ DO [ WO Y

2y jonad) o 23150 3 Air Resistance s} yglt & stas O} . (33 JS20)

Bgdaad) dlanl o S LSS 2 lonal) 4a3 3 OV VI s 0

AJH) B o) o) mf o b 8 Al S5 e WS Sy L2y )

FLY OGP RPN B PN INVS KL ISPIERRENETREL P |
(34 JSadh) b g g0

OF B calsls 3 o ygl) 5 gy e calsils B ley a8 2
csdan Ao 12 BT e B 08 e Jaid Bde]) )

5 B 3 cadss el sl sgl) e W 8 O Jgl 3

L AL groea
o sa gm S o ) G Ollay Alanlly 32 3 e J5 OF B
.2 = (10)m/s” 5 gtad Aadoze onnyy (34 JS2I)
SECTPV I VO NPTt PR S UA PO SR 1 RO
%;).a;ﬁﬁ&‘}a:‘mds(.m\ﬂL;&ﬁ&:);m);‘u;ﬁj
MWQ@’%EWJ;{JHM}L&O;&?OL_@X’E&IS’
N (b i ) b g 35



ainlydlg dhjuill

N (18,91 (303) a3t 0

5 i) oo L) Bl yg W) 5 ST oY Je ¢ olses W jam

e W 3l O g gl eT ) sl e 5L T ) R e

o e J2e @8 sy o ) pe Lo il JUs OF J gl

€W Jossall o eb ) sl )Y

S e O a3t (5 €T o Ol g sy 350 5a e

ol 5 e ) S (S iy U e (B e e

Bl ¢ oW e Glads Gte Juadl) s o N Uond g (38 1
P P FURIPXRPR

S PRU PN B g B i P B e s e R
LY Je Ll

) i g L oY ahlie o 5T adle i 15 ol ) 5 3
.l day Eled 3

Sadl 528 I UKL gl ) el oo o umedlall o B} 4
L0.6)m 5 g u_aulp?

?\f;g};a\laﬁnsu

O o S w35 OF J glons (58 Sligh ¢ ol ] 5485 oo 1ot gl

3l oS 2V ) Sends wbs e O LSS ¢ ade L (s

O oy ol ) ST olE ) om0 g 5 057 5 25

Ao, OB 2V e m oI Sl B 5 e T B

e Y o) FU Y e aall J) el B asldl T oY)

: i, V) A3l o) oKa 35 o) 0,55 Jof ) ok W) e

L@@wavxﬁ{%a o] N et o bokiey L [(—g)

(H8) 2V o anlon) 3 STy a3 ) e JAne

ool (B sid) a5 (6 bd T ()35 5 O G i e

S bsill as + JoT s snall o = Gl a5 086 Sl

 Jiod

AL FZ PR PR PIPRYEC gA JON N B SR RO TAY

LGl ) e S5 8 o el (T35 5 6

PR BHIFQCSUEe: P NS I P S FUNE - P

o) g o

d = 1"

2
B 28l Bole] S ¢ Jef )

N C e T LN

1
}&thw)sdﬁsmﬂﬁu@
Ry £
g

2o



-

(36 JS5)

ol 1358 il il (35 S dldi 5,8 eyl ] B

Gl a5 L 050 Sy ¢ 1.25m o e U Lglin

_ 2a25m)
=4 "ggme (0

St

e

:LJLJHLJ»J+JMiU~)=L;¢M\u.AJUP¢:LGJ
(1)s = 2 x syl 0

ol G IS 0 i) Lo — 93

o) o yindl (1)

Sl 2 (@)

g ) il ()

pohg calje B e Adae B dalad OB oo p ok — LU
2L (2.5)s 4l amd 2N S el oD el il

Care boandi 45 s h ¢ LY

Eom ol o Wl o] 45 38L& ) O Wi ) — e
ijm 3 e 2 Y s e 3l Lﬂ%gfjbj Adledl dle

Ol il 0 O S oS5 (4513

Sl Aoy die g BN Gals ) 883 n e Tady —
oy O el ¢ Uazal ((105)m ¢ U,V 63 391 gl

32 el oda Aot oS (40)m/s (5 gl L dor 3 Lo i) 2s
Quéjyb el (‘Jl-b-".)ﬁ L

gy LSM ! g;""TJ oy S Chwuﬂ e J&T—L‘Mu
(36 JS8) 55l B gy S v, = (20)m/s Al

o (Jadl t = (1)s 2eodll e ool dxd et ()

el

o) el B b el ) s ¢ W el e (2)

L sved) gl B3 (15)m g Wl e padl B0 ol ()
§ 3t ol o g 105 O 13] () (siod} 5] o (3)
A2 N L J e 1 alasd 3} BULYY alasd -0) (5)s




iS,ally 354l

Force and Motion

I3 e e

I3V 05y 8330 pyeie v |
S

ECISTU

5380 — g G 0 S
Alaally

SIS oyt |

O gy o g B O Gl o
il pll

(37 J58)
EX T IR PRI PSR T FEUE ' JUCENIPISE A S R
S

OF domts L 0,5 s b Bmsdal) ) 500 e L 357 ol 0 ,SC) O
oo S0 pleza) o B3 ozl A8 sl 38 oty 0,800 b
Lﬁ?w}caﬁf%&J%’ﬁéLﬁ(mYHHM&Q}j
oy Lpploaly oV 3T oy g syl ¢ g 5 e e ¢ 5
RLNELN

5500 093 0 80 B o s pen (e oMl 8y al) Do S
JeetS e G5 g 85K B0 O welans 05 L S, e 35185 8
Froen o8 Tl 5380 055 W8 Uoelt ada 3 STy S oen
550 b s} s SCamd (6 3 o 5 Y W] o cBpdoea 8 8 L)
Bima 338 ilomy 6 A8 0 L Y 65kt S5 Sy L 254
o O 8 ) aanid | B 6 )




sl J5¥1 0ilidy 3381 a sgde 1-2 uyull

Concept of Force and Newton's First Law

.......................................................

(39 J5)
PUEEHRWS R PR T

(40 J52)
o B il Aot (Lalndt 5 131k At 8 3051
HES ijj Lo dails ‘Aﬁ
Legrarr Josl> (A)
L b U (B)
(AW lagee [ ) 5o (C)

...............................................................................................................

aolell calaalll
e Bl xS
SO ey ) pemil) ooy o

(38 42)
o oo O K3V el e g g poll S OF (s o
Jlaxzad 395 0 55 Y S 0 o ) J0ud O g < 505 8k
B Lalaiy 5ol 535 045 e Lgze w28 o S5 Yy S0
B b 538 e odazel ol Buindl 3 o OF sl Bgiad) s
Bui«.“ ﬁb_ﬁ:)ibola;)W)yﬁ@swﬁsﬁubjwi&c’);i
LaS 0o e Ja5ud M6 LS o ad ol 5l 550y ca03lonl) ady Jaid
5380t Raneel) M) g U g W) 0 ey L 5 e 5m
S 15 s oY1 e 3 00 01 301 8 Force 3380
.Mﬁji“ﬂ\d}'jbﬁ%}iwi
4_1-::.0553.3.3”;9.3.&.9 i
polis MY 300w Agate 1S 53800
(GA) Jazadi .3 sV .2 Lol ez 1
O Y s 5a) oda OB «adle aledi o 3 stonn (5 55 338 < S 13)
(39 JSa) G peose pp LS U alad e 330 055
o 093 e be e Jo ST 063 55 0 (Sl b
oMﬂdiélca.bua.P:uaﬁfucgﬁjidﬁ»wwjbaﬁdﬂb
AW et U e s o




(41 JS5)
(1642 — 1564) wlfr S}l 1)

gt Bl Ay o o o 0
Ao} Ayl BLES N B (el

Zairblo Lrgoiidle pylalt

(Ball bearing) < SO Jaows plscnd 15l
TLSQES W Bl o) 2 3

S ¢ Ao Usls S 5 o
or SN By 3 i Al
YU 3 o ald oY
Lo B 538 s 1S
ot Y g e cpdally | amy
Ll O il o5 28 ay SV pa¥)
ball bearing < S0 Jarer oot
03 35 el W anyy
Jorr 055, ASGSS &YW
DL o 2 e e L S
el 3 ha ) planM cf5 6 paall
L S8V 5 5 05 555

B Ol ¢ Uanad Sy ctadais
3 med) W oo S=W s B
AN SV sl

Joowr piond (Jeed o o
JAN I o 2 gt o S

LS Lt ol 5 850l S

S @y o gt ol
oW o S8V 558 JB e IE
YW ol 38 ) o D iy
o) Breees (1SN

o9 (A pam) 5k (6 53 ok dliamen (5 9d (5,50 8 5

S (G e B2le g ([5ha (g gl Y Lgihlaman (58 2 50m g 5k 5
S o O b Wl S Oy by (U 8
LSl (S ol i 08 S50 Wliama 538 OLs Sy pSA
Ralatie fgorie 38 S oute pulitone Joi 3 B vl g

(40 JKadhy
gultlo M ool 0 45,419 B3l pggia yodas .2

3380 sy e Y T O gz sholal) OIST coMead) 8 d ) 0,80 e

oF 50 cam 135 L 8 et o) iy ST ol o 3 5
o6 ol &3 a3 ol 8 el B 5y B 1 ¢ el
STCT IR K VNS S S P BN IEL

Natural motion &xub &8 > .1

Violent motion &aple &3S >~ 2

oo AN am byde 5 0o W8 S e dadal) 318 ) RS
mr SV ) slea) ¢ Bl o (Gl o1 B i) Y1
o (S e o g3l sl sgd 58 50N dslial) o W) e
20 Jad 05 o0 A s Do g oo Buadall 38 20 OB (5
S oY o8 em oW 0 050 aads s g Wy 2 Y)
S o gl 3 olod)

555 50 o Wi bl 8 IS 5l OB (6 5 g e
WE S LN Y WG PRV I I RUEAN - Y LWL P
Ropie) 1805 LS (LS e o B2l 3380 Ao gy 5 4 6 )
D s a5 aued 20)

Bilod SO a0 8 8380 OF 4 e 4 (41 Kol sl G
o5y 1S Leo) Priction 851 535 3504« LgS o sa'V)
R U ERVCHE LR NG RS SN PR N IR )
O 3] . el ade B () pelandly IS8 g Sz} i
LY N 5o g ) O ¢l shmn ol oy el
O ¢ ol s b o) il of el OIS 13 G L B 5 090
355 By I3y Afen Bta 85 Ay B el 8 B g g )
eV

RTRULCPIE T B R o 1 | PP PR - 0 N PR 1K1
Jer W e b W shaas pdand o el Rasli 8 S 2 o0 G o
(42 JSad) B oo ge g LS il

o



Jasl Gl S g Bz

A6 el 153 sl jables Cle udt i o
(A) (B) (©)
(42 JS2)
g g 315 3 JBU 5 By 23l sl B8 1ot T o ¢ Jdaol 13 SO o e L (A)
e Sl g ¢ Aoy W Bl sl oSy 8 ot gl vt ¢ T 18 SO ey i (B)
g
2 J;ﬁ‘}a‘wjiag:}w\an:j\éﬁﬂ'ﬂlﬁjptgjﬂgﬁ»«dﬁlﬁ\afmbw(C)
(43 JS2) P S L 8 501 2 po
slelafl Jot (1727 — 1642) S i 3ol

8y 83 eales Lo calthh Jlrealt B s Lalas )
Ay A o bl o S0 3 W Ry Byt o] e 8 55 O sl oy 5y
iﬁ;ﬂiﬁjﬂofifkghﬂ? Ji.o O ¢ Syl 05 342 g AAE oy . bl de uy B35 ﬂ}xz’}
,,;ia.j < L (42C JKa) G 093 ey W ] ezt 35 o) olie
L Raglie g W8 el sl 830 OF PGS e J 55 5
il G Lo ey S o) 3 o W B st i)
L S
o g il (i gLl — iguit Jo¥! (g tadl .3
ity il ) sl e g L (43 JKa0) 1642 Bw 5 g3 G A3
& sl Wl Lo 5 ) pted) Bebs nd OF § Uatd <o as e
spad 056 s Lodole sty 5 sd 3V 0 5L Al b
sy

(44 J52) P L T & s,
b 3P e baslala s | P el pdl (g (B (SLY ol By &) e O 5D Gt

agdle b 58838 Logeo &1 o 55 o Lo abincn B o 6 s ot o
U3y W g O e SV il 8,08 O e (44 JSL2)
ale S5 Il Bl gy (SUd) ceodlh Bns ) D M5 0

S 55

o 50 STy IV e 0yl el O BEY e SU )
or) 3} oo a2 Al 3000 508 () (45 K20 B a5
LG e Gl

B 1o STy Ll 51 By o 8 Bord 50 STy g ¢ IS5 ey
o Bhos iy 5 OF 3 o) S e B )

(45 JS2)
Ao A Lo B 301 S J ooy 3L
Sl 5y o $E S35 L Told

__ &



(46 JS2)
35 g 4ol L) £paS” A OF el
 hordy Ll ¥ Lo A1

ol sk
Sy gl e

€ o 13k

Lo pla¥) ) deadhel) ¢ id

Sk H kel olCRb

S ok v JS" Wgloea y
o)l dly Slaca) o 2
Al el

39 5ol DL o) o s
55kt 5303 e 8,0 50
g Sy o

bl

legd Sl 0 (2) kg o .1

3 ) 5 pal i

bagd gall o (20 kg Ja 2

3 MYy} ke Cinis

tgi ¢ ol g Be o Un puad 5 Bblunallodn J b ey g

o) 31 g B30 LSy e ST M gl 1

oy Aot 5 ol o DY (545 2

o) 5l Wooglan 3

Jel Aty a5l (ST plased 4

Sy p2Se0)

Jsby Bbead) b pal) e B 0 &5 it 5o oS 5 U J gl
d gl Gl o e Gl 5 die Gl Sl Lgalad | Bl ])

Ji

S5 48 gz g madd) 03l 335 OF oy 3k

4 B O g (o) jlaadl K5 g Ley iz 43 gy 2laf o)
031, LUl

sl

=TV N PRES N PRV PSR L JE R T T
OV o LS 5y s s sl (B el

Er,;w\)},&ajkw\.:a.aMa

(46 JSalh) pesinal) e 886 e Gl oy OUE of Jab
2l e b ;S 08 ¢ o T Lt vy Lt Bl 00 Wl o8
o) Bla wlally L dodod) e jeabinas Lgtle iy STy L Bdall
el o i M OV b elats e o310 ST G

S S M el O (6 808 LS OF dons ¢ unbnally 85 glaa)
S it ST OB 555 ) s o (S0 U
i — 3l LS5E Of o o 3 s plaadt adalt s 5

15 al) alall Al 3y 53 ojii(xmtg&uj;‘ubi,@ﬁ(;;wa
Sorbons o) o5 < Mo Tl 0, (M o) — USTH) 5 Do
ERES IV EEE NS

8 i O N et s s S g2 Inertia () gad
Sy S peadl) o M Bln g A4S el B a0 sy Sl
S o) 3 SN pail) e ST 6 M A peadls ¢
sl ST e ST 6l s O

o -




il oy ozaddt Bt

(3) 2} (1)

Sala b ion Lot 8 e o . G ey & gy B T ) Blor 3 s Gl

e Gy 5358 e 88y B 1y Ly e 5 8 OY T B (ke s s ga 0 350

et ool Zala®h Lo 80150 pute 538 S Lgwds Lol b 13,6 W a8,
.i,;,‘ab_J’li}i@

(47 45)
Kﬁ.ﬂjiLSLJM\JL@WUJJJJJQ\QJJWH;ﬁé&&\ﬂ\)ﬂjiw
W\wﬂéﬁﬁkvgblﬁw‘ﬁﬁébwb@jkﬁkﬁ

4,§,Jﬂ\;wﬂg¢s,,ess‘;\‘*‘~”ﬁ‘ m

oo Jhstaadlt

: Palai 5 Ao (553 508 OV 2 b2l pa Le— 3
Mg sbiadl g56 81 Dl e Tlgs P ) 8 0 b ey cRgonzal) 3 43} Cooe — 100
Blis ) U5 dsny 1961 plo | i O3 0, a st — B0
ws;w,«ﬁu%ﬁumws (3l s sl gyt S i 5Bl
SRR | o) s e YY) K] S ¢ SN el e b Ll
b e e . . T P e s B
L ) gl 510 5 30 VY 3 B8V 68 Jo i) (Sd (oS e g — st
AS e ddd (Bl day L e ) Bl
Lt ol el BtV il
ey S (B Tendy
S I 2l N e sliadh
dosad Y sl 5 0 OB 25 oy
Jozad Syl s A o 3 o
A o8 Bin Sy LS o 3
5 o G g Of (ST
ol g5 o cslad A8 e
O O P




aadly 335800 — (3l AL ) 53Lal o ) gl
Newton’s Second Law-_Force and Acceleration

...................................................................................................................................................................

aalell lalll |

Sy 5380 o ISy Aol o B grmizay o

cord S O e g R sl S

coynily S O PN e Al Wl 5 SV O O S v ]
.;5;@5%}%_}.}#5&&5)}\3}5}1@/2

35 o e danmy (s} pged 51 Bl el T g 51 500 el
EICSTIN )

55 &5 08w e S o TS W e B s JTane

A Bl g (38 ol S5 ooy Bl 3 g 0 o L

odn 23S o 5 S5 E50na 535 Slin o 3 ) s i

Accelerated o) iS o Ls:’-“j sl oda S g AN

(sl L me 31590 Alomall O dowi Lin e . (48 JS2) motion

(5 Al O e Lo 1550 LS s ot o sl (sl

por ) B g I B ) ante b S JAaa

R Rt e
S et e

das b AUATIL dlovalf A8yl decanlf B340 .1

-

(49 455) ‘(49J§,ws)g,@ia;‘p‘oj§wajugmﬁuoﬁug{;a
o i S 4 85 Wl ja e g Sebsdl @ paadly § S CodR o5 S sl Y O
b padt o 85head Bl 58 oy S5 5501 B o

« T




100/kg

(m/s”) doxall

200 kg

I=

0

JuS3H et o ol g B33 oy ity BB

50 100 150 200 250
Ny 353

(51 JS5)

5 50108 e 035 ol ) O Sl e 8 SO st (S

o i e dle 5 S0 ST ol 538 OF o <l

Aib Alome (il 5380 SIS 13) L AS S Ledls ) asT Ll Ll

€ Lo} Aloreall 0 St CSS L pend) e (558 0 3 pores I

5 550 Ao ) (6 5} Ahams o (0355 vl LSy ) ol
6 58 odn Wl O ST Lakis qunll 257 2l Aondl a5 Y g e

ALz odl 558 e G o ool Aloneall O cailey 2 gene 2 )

Alsatlg dLiSIfg Bgdll s ASMalf

\II
AN
Wi

(50 JS5)

Qg ioreally Oty 2t & 15 S0 Sostony OF oy 1306

333 o b ey T3 L Slon O o ¢ (50 JSa) 3

S ol Latie BV L Alme sl e (s 950 & ¢ e Force
Al 558 s S i enal e By all 8 53 g pall LY
Ao 5o a0 O U BaSy g 15 8 Al e O ¢ L
S nls e p B BT (T ¢ 3 oy 8 o5 ST S
(@) Aty (m) ST

o}

S S e o Lo g Bl ) o S B35 S
Cs AN Al ) aslo) Comy

I

odind  Aloall 3 ) J) (6548 Ahiamaa 350 jiae 3 i O]
wgswjmagcﬂopﬁsdbguu,ﬁspﬂﬁ

ST oy S ST e o 3 B 28l OF s )
Jymy1§4(51§ﬂa)ga>;;ﬂ1 2L B S ey
LAk g aloeall g 5380 - B e




r_mpdﬁu_chﬁawa 5 (100)kg 4l (o) s O dons o
B O (6 ¢ Lgons iamead) 5320 50 o (200)kg adsS” 1)
(oS8 oS B o Alorally WS

L Sy ) almal) Jo STy 380 050 W i) D) o8
(el dﬁ/ubh,a_ﬂ 3 ,3) (._:.a.....m.ﬂ Tas) J,‘.a & ylae dms .r_».o,cﬂ
Sy (100)kg 4l @) o) OF i B o s JST

D Aoeal) a6 gl Aoms Lo Ulaeal) 3330 56 s
(200)kg ks G} el gy iy

gt LI gilal .3

S S Y ety b 1t TN Z)jswa o g OF Ay
a}zja wswdpu,us O Sl o (g3l e o
‘)&Mho)jjijyqumuM}‘stU
wmuNL@Jm ~I\M\,oﬁ&u}ﬁ¢ua O plall al
otk e BSs g ¢ ol o 8 3 Gl Wiameadt 83801 s B3 1

o O Pl Bl ) Alslenlly

M\T}ZJ\ o, 5

E
aOLT—P(Z.l)

OF LiSCay codn o) 8808 oy Bs b Canlid | 288 (@) S
8 5 gad) (6 5} Wiz SIS I3 1508 o)ﬁumﬁj@ O s
(52 JKaD) 6 S et o
o (o Uy toad) 0 G 300 ol plisezad Jlo
iy (N 8501 3o g gusasd  (m/s2) tomally (kg) WS Jiea
A 2ol o) (2.1) o) Wslaad) i3

a(m/s?) = HF((I%

L i Blony S5ov g (kg ST o Slon O 13) & oms Iila g
ade g (DN (s gd o) e 5 530 aliaoead) 5330 B« (Dm/s?
Ak g e 3O 83800 L 5 i) iy 05 S

(1)m/s” by Blowsy 8570 S (1)kg
B30 b ol GOSN O35 caldey

8 380} o & Bl LSS GO e Bl )

s H)L;,C,iaggg;wp,_Maj ioeall g
(525 N G i sy e 888
Aita 3 8 Allames dongsd § S Al IS o)




(1) ytia

€(1.5)m/s? (e ke Aomns (30 000)kg LeeksS 3 5o Sy e 20 3 53301 o Lo
Jodt b Sl g b
kel iy pseadl S31: - 1
m = (30 000)kg A . shaoli
a = (1.5)m/s? =l
F =253 gkl i
o sbaell g ot 2
ks e Aslad) & do glaoll yolaolt o 2y sadly | F = ma =$btﬂ)’ O glalt ol sty
F=ma
= 30 000(kg) x 1.5(m/s?)
— (45 000)kg. m/s?
= (45 x 10°)N
04 pde Aol Jai0d 3
Soill 5 .S 55 ) ) et 4

(2) Yia

L ioie 335 Le 35 Lo (1000)kg LelsS 5 s Ly 85 01t
Cade 3l L laod 3301 Liels 15] aloall 203 0 S0 057 €(2000)N
dodl (b S ddy b
JJw 1
pobnall 8y placdl S
m = (1000)kg AL . shasl
F = (2000)N 333
a =7l oladdl 8
1phad) b ot 2
e Jram Bslacd) bt glasdl slil e mgndl = K b 0 g phasna,
= I _ 2000 _ 9y (i)
Aloeall el (F = (4000)N pera 33801 i 5.0 13 ()
a=L =4000 _ (4 ¢

04 e Aol o108 3
ol g 533 00 ol ol A3 17085 Almeal) Chobias OF 2y Y (333N Caslian Like



S| 2 auiak alusl
A(2)m/$? Uoeny &5 54l 1
e 13] Lgtlone Ae3 2 Lo

& Bl 6 5500
 alsS

(Dm/s? st
35 Leded A2 ol 5L 2

oS Lo e e 10

sl SO s
Slod <8 55 O o6l 3

Ladie ¢ a0l i o AT t;e
. (80000)N (s 5L

B ) il e e ()
€5 50al) gy

gl 535 ks ol (o)
NSRS

a = (0)m/s* () ;i

(80 DO0)N = s slis (<)

(53 )
oo A Bl gl e 3 o8 alis IS5 _

P 8 Sl 1 el BT Sy .
PRI B { N P2 - S WS | B WO 1
RPTREL SRV PR N P W 2

S 4

oY1 85 > e Friction 841 5T 3be Slow b Ly
fyﬁuwul.g_mw.»yg Leis rwyi c’aﬁw.ﬁ&.&-&! Sl 9
332 olodl Sy SV 553 0l O 4G e Ldlng ¢3S ol o
U8 Sl dnd o mlanlT o ST 538 ety L3 ol Al
AW el e mbal) e S e S D 83al sy ¢ el
53 (Bl 1) ool Bl Blad) o ey« Jled) o Jab
el 1) L pds 3L Bladl e oot Gl e ST 180
}wymuﬂawdﬁtaﬂwaywaJa.wugu
)l 555 5 Realunally SV 0y} ST ot Gl 33
(53 JKadh) il Jlani Ji 3

55 Sla Sy idhall 3 5ol gujﬁnwwﬂ&bm 53 x5 Y
2 o gl Leglie e Lo g Lo ol o sl 3 SIS0
S By e fualy le Ol s 5 0 s B sls V)
LAY

e Sl ey B 1 LN (6 g o ) Baglie WD ST Y
G U janesd) e oyl o glie 50 alasdle S Y (Dt
et Jo o s Raglin U B2 LT o 5 gl A ggh) 3
e e g B S )

530555 Ui oda 3 0oyl 53 ST o Lo 8y e 08 L
1Jlos Y Aiaes]) Bﬁéicdﬁmdﬂam@m}.s&bm
o o) LIS 33 g V5 (S gl ) e 5 5 500 (6 43l

(54 J5<ah

9\},@1\ 1&}&'.5

(B)

(54 JS5)
A8 pell 23 3 301 ol Say L1 St 13 38 ool 0 55
el B B sl i Ledes et Al 1Y 8 3 0l © 554 (A)
il JU eSO b s sl T J1 ol 5t s gl ol 0 S5 (B)




ﬁ’“f'””?
132550

\M’:“J

()

(55 JS5)
SN b d § el e &y

(56 JS) :
Gl Lage sl ST J1(3381) 03 s

0 b gl s (g gbud By e plor W S

Lodis 28 48 oy B9t 3 gt OF i ¢ (54 JKadf) I e
35 oy oy oS O i LIS 5 L NSV 555 e il 5353 0%
Oj3 pr (I () ol gl o glin o 2ol 5331 O 5 Loss 28
(it ) S

33 bogdundl panss 5

Alony Jady Lgmran OB LaWI 87 il Loge ol s
Jl B ellsy camly 2y 3 oV law ) sy ¢ Balins
U O5SS cplaa N ol Bgidl Sl i ol g} 2 plia 538 Ulo]
s el Al e 3Ll S LY e of gl gl
(Dkg #Y1s (10)kg bordof WS o by i ¢ Sl Jorwm
w3 3 2 Y dand ey el Ot ¢ Soen £ U ) e
Wiyl 315 7 2 Gb o Sl ol 0ds plllr (s 2

O e Ja8 B o 18558 oyl 3 G 3575 (55 JSCo)
o s B oY e () e 8 S S o3 el Y,
g LY e Bpidl Sl 3 ellsg o6l J501 ofs plor Y
s GOSN sy S i Sy (56 SN oo
e 55 5 L 2l 055 ploar W ool b pidi o a8
cplon ) ST il Loga 26 2T J] (ol 039) b e
o () ) by Alone Bl 0 (g 5Ly

sl Je (98N 5o (kg 4 o 059 OF o Lo Licle
&&(98)Nﬁ(10)1{g4ﬂ:§;5~&>d)) OTL&S(U'&JX”
M]wyéijgﬂo)ﬂ! O]d‘}j&aﬂuﬁj Mﬁup.}yﬁ

el g o (Jawl ) aendl 039) (2,81 der 538 oa b pidl oL

o o5 gl U O S

tJ 3 et ) Al
B F (0;4h) B 98 N
~ m  1lkg
_ 98kgm/s® 5
= Tke = 9.8 (m/s°)
g’w"pﬂ-"-"u—‘lwb
_F 98N .
a=—= T0ke =98 (m/s’) =g

Wonny o) 0 S Joy ol bogindl Jlo 3 0T Lm0 iy
o) o S e aliame i 5380 OV M3 g ¢ (B yadi dlons) 20



2l A ) 050 e OF LS, Jab Lagea ST o) 05500 o0
(56 JSalh) b ety a5 ¢ (3dlonl) Al (g ) Lagin JSU
2V
I 2dows L5 gy Wae oo gy pullf g J6 S5 o
oo}y Badad Loy e 23 OF gl (L Suil) el
(s 2laoell) 3 ol pelai Olalal  fgb o b3y )9
sl
JS 05 0550 Ldee (57 JKadh) Jrilly 3 onclh ods 5 5y ¢ o
A ety = g udl pelas o ) By g Aikoed) el o0
b Ol Julby oill sl o of 5 55y el 1520y ¢ o)V o
o U 328 ST ) O350 Bd 0550 Sl ool sl aglie Sl
6 g Wony Y (b3 ) VS B o)
Ao laoll) 3 o band 0y g - = (1.63)m/s”
: ¢lg-gd| dagling 331 Jogiuudl .6
o Ryt D Bl | o f e Ty B (Bt b Bid e o G L e
28 g Logs Bl g 303 8,58 3 2, el ) Lo o Ll ¢4l )
S PR SSFPRE 20T [ ER S PO S N PR Y gt
o B oY) e ) bl e o) elad B o Slead ol 54l
P e sTan ) e o s aegtae 5B OY Wlsy caty B e 3
5 5 5ad) A Aiemead 8380 0,55 Aol oda By L dgdaadt danl
o B ) e
o) 5} R glie — o) 0y = Aliasel) 5,3
W 3 LaS) ol gl aglin 535 oo pST o) 059 00K Loiey
OS5 aio g 50 a2 e ) a5 (Bl sl
bl a5 B i 45 () 22y Wl 3 LS) G 3
Raghie 835w o o”mo;ium}.uaﬂacbgwyjﬁ
O ¢ JW 15 (g gl 3 Aliase ) 53800 OF am Wig ¢ 5g)
(o 5 80y ) 555 ) (5535 1 s gl 2
. Terminal speed &>} is .l
(b 3y Rl Aaall 05 e I B o gl Baglie G Of
Aony dgdeal Aasl) S5t (Bonl 0ds By L5 sinel) olo o) Wl
Lo ikead) dlaall 253 O Jatmeol ab (@) By dloee a ]
L aaglie 3 by g oo Of 8 e 08 50l Lsgy st
AP ek RAPIU LTINS PP S | ST PR VE PO
igdne) Aol Bdoud) 18 ud) ol 38 ) 0ds g < (200) km/h
735 o) ae ) O o (58 K2l Sl il e e Gy

2 N




ol g 0y oo JS (o dazd 84 (200)km/h y (150)km/h oy
o 0w Bjg JBW aseld) s cadey ol AR eV IS o
oY g LSV 05 0,55 sy 65y LY et o ST
o) ¢! L;L,Jx.n & 0 sV O 90

(59 53) :

b o by Blons o I Dl gy
Ro glie 338 8315 1083 § o ¢ gryloh o)
i o Jla S oy Ao

(58 J2)
PUT LY PUPIPR EUII-2% 1 TP TPRIE ICPS R LR B o0 - Q=

335 My o) ekl (ormad) o) e Bl B0 b 38300 e
EIEY P PO L L PN cuﬁo\}w ot LJSG ¢l ) a glie
Al Olosadh o 5 e iy L ponl] o ) a gl 335 e
o) e gl Bomlinn e i O Jglod o) (59 JS2))
@wauﬂg@u&t_@u}aj&
w«Mi)uMﬁgmd | il Jselt L.,a.:iLS;bLAS
@PS\ML;JM}@&Wmoyu,,AJjustbu(u}wi)ua
c].ug.ﬂ(d.miuf b gan A8 pw) Bl we

b sin Jaond Goni Wizisein 0w 29 ((20)km/h — (15)km/h)
S (08U Al pdszad o) aset)

,Y\g

e
oty & 5 Mooy (60 JKalty cblaad) ~Mw e Ol 5
LY e bagie J80 Galsnd) o g L) ety 0 080 U0 0 s
(6045) : ‘Jﬁ-YiOABjjJﬁfiQ&wibﬁ’O‘\S ssg.wa;swﬁ
st oS o 3 2 OV oW pdew o Lol
5 sl

o N W b ) Gy JEYW et a3 s lalh
o) depudl ¢l a2y Jl LS G5y s ety
Jﬁ%}awws d(u}wbww@)yw,wo
G}}szﬁﬂda.&uwh(‘la:wgwu.G};Lﬁ%’ﬁdmﬁirwﬂy
AT Lo Alooldl) Bolonad) 035 5 Laghs i oLSF G5 Cas ) et
oY) gl e Lagbpn By LogsS




(61 jS5)

585 6 Wy 13,8 Larlus 20 S
o st By a8l w135 8 5100
S Logsh Lgebms 913 55 o1 sl s slis
Cistal s O 5 dpoddt el

- "
Ls“~

5.5 6 Ay (B39 J&8) el 35 Loalis] ¢ 5 S UdsT 13
(G Cas Ty B gllal) s

Coaisuin g W1 o o SO LS Uil Jl 3 odony 13003
13Ld ¢ i @31 3 2 VI gl 3 SV LS (a5 5 5
e ¢ ) m 8 S Uil ) oy

o oy o1 5 3 G5y Y1 5 S0 OF B 5 g
Pl ] Bl o ) gl 535 g0 (Dol o U135 (V3
ploar V1 ] 2l 185 L o 3 el B 3 e
sl sl R glie B OB ey Riadis B0 357 5mene
bgid) s 0,55 Sy o Gy Sas Y15 ST ) el Bl
(61 e 6 5 N1 5 S b s 2lons 0 a1 5 S Sl 20ls)
A5 ddlses ploa] b sin) § g ddl 4 28 sl 6 2 f Likis
5 IR ST OV [ R ESPIY (W11 B R PRI JOR
ol ety At Joper i3 3 Blan O Sy N3 2 VL
REPRG TR

(o f S 3 2l el 3 Bl 01T e 15587 s wdally (e
(38 o Olsy (5 W 0 SN Y I &L p e OF mdans OV
b b g gl o ds OF Linlasd L]

oy Cllamally AT o IS5 5580 o B 2 Lo — V3
LS e dlad 5 Sl

a8 S 05 e ST — Ly

A (500) kg LedS 80w Ly S50 ) Aoral] ] — U
(1200) N s e (5 43 dhlaree

R o S Lomaof (US| 3 OMlota Olorr Elld — o)
£ 51 o 3ol Ao b Ly ol 03] L tonll e aa3 2V
38 2 N o ) e ) e Lo 56

€ o ool &l by ST 333 o L — Ll
bﬁ.@ﬁﬁ.qOToiAiJ,Sj .oﬁbl.ﬁj&@ﬁéé;—&:b

eobl 4

s I



daailadl aladt 53lally (3 gaid S (53080 3_2 yea sl
Newton's Third Law and Universal
Gravitational Law

......................................................

..............................................................................................................

aolell calaalll :

ol habaadly ol Bl e 15eais sdEy o3hed SIS O i Sy

e} i pad) b el By Jedl gne S
caitlad y adlonld plal) O SRl e ) dipeally  Jadll) el S a

bl pla 05 5 B ASkod) cloabial and Bake Vipas o35 o

(63 JS0)
-\.@rg.dfi O P gt g A slaast
J.um =) 3_:‘3 délli

(64 J<2)
ol 3 ol § 8 Sk T )
?Uwfkﬁi

(62 Jb)
TY FIRPWICE I PR ERI IRY (FI RURWAT: B gPE |
L By g Jadlt e Jtee gatida ¢ o J) ol

Iy oot 13) G ¢ o OF Saad) e Sty et 13

ooy 35 wbl Lackind . Jaiud J GEB Jaftocd) edE 063 gokae
oo B0 I ks o JWbg o590 clasiy Jaslond) O ¢ Jasion)
Elarey g Elaicy B3t} OYy Cond e o5 L b s oo
SRR T N P TN N R L R A DR UL
il g L Lgnis ) Lgree 3300 Labod O Sy 01t O
(62 JSad) (2 )Y e e edze oo LS Gl ¢ L
Baatlg Jalak ,Slam 1

A5 a1 e 5 5 500l (6530 Brbs I 05535 3 08 JalS
B 330 5T Jo e 03] o g0 50 Wl 0,55 5580 O maf
ool Jobze LS BT T (J5W oo ges S5 Y L
s o wiy ST sbad) iy Ohdowod) o5 ¢ Cndon A2l 5 a8
O g jlad pd0h ) 3l Jloel) GIISTy L (63 K2y ¢ Bladl e



AW glay il blss)

L 8L S Sl - e
o S5 5B Ol ekl
Y Je e ppo

AU 2l O G5 bis 2
s By Jiod ) o) e

o yell Ol Janl S~ slggh)
6545 A0 pm labgs G350 Jlawh |
Lejoﬁgsapuas)t;o}irgi
Jeo s B il e S0
3y 95 aliny €3 4o i
1305l ) G e it SO
Ll e Bl JULy saslal
G 05y Uall s S
) gl J) 2l saels adlga
(b M) el 036 bigS L aly
S 5 5 e )
ORI T

o ¢ ool o el o f ollaal) by Lackiad ¢ edadl) 250
1055 535 pladl) ol Uy ay  GuSle 355 edadd) oS O
L3 539) Jaill ol Lo Sl O cadey (64 St SV oo
pEeY B JaW a5l G ghes 5 2T 538) Jadl) 359 (L s 0
S35 g ho dily LAY ) e JAS ay colaS WY 5 Ll 83Liae
EHRERUIRAING FUR e elt-1 TS S P P L P S )
SMES B 4 slws Action and Reaction Ja 3, J= IS5, .OF s
Jod Jhames ¥ g ¢ Jodlh 35 e a5 . ol B85 Slony
s, s
Jxadl 3y ol uze 2
35 a6 ) B grs domd OV S

53 O] J sk I3 €2 Bk Jlom 3 Jadl 255 Jadh s Lo Dl
55538 o LiSCd o oS0y ¢ Jadlh 538 oS ] )Y e
o S 850 055 oad 3N il € oo 05y o8 o € ad)
P gl ol pmoal) Dgus o 55 835 (o o L ] dnl} 535
Lo V) o) Jo gl ¥ 2 W s 00 OV Y By (L)
R B el a8, ST gl s O ae g L 4y anllal )|
Jolit (A) Uoor S B o it Jolish a5 on By Y 200 3
o O (Sad Jadl) 359 Jadll 533 O aide g «(B) 5T o
S e e

(B) ) (o 535 Iy (A) o)) 1o

(A ol o 335 Sy (B) el 1l 3,

Action and Reaction

RS R Py yp— A0 gy 85 Sl

m_\
t})w‘:“w‘"’\\
5&!@.\4 // e P!
‘(KM_) i

& a5k g Yz il 3,

(65 J2)
(B3 A) wied o B 30 5 4380
andh 23 1 B (A) e b 3y S (B OB ¢ (B) b Shad (A) o Locis

s N



a\s-Y1 An ddsdld dlé

i

el pdad o WO By adl e
ooV dony o) Jgd (ageu
ST gl (8IS O3 Co i
o3

Ay

oy oV G JolE Aln i
ujofc.;f’f)fil:»-g-udfqb.w

T s 35 Vhad Gotoes dds 2340}
ME) b i3 e IS s sl
AT g oY) B OBLany

AV o Y55 s S

55 Jail) and Lo g e (B) g (A) ppranmand) Jolis OB <My
55 0B ((B) gl 8 (A) gl o ¥ gdin Jmdl) 08" 13) . il
oo okdke Bladf s L(A) vt} Jo (B) pael 0 0550 Jai
L Lans (65 JS8) ez (¢ Jodd 35 o)

© A agia JS Jadli 35 Jadhh Sl J»

(b OU3Liazey G 5 Ol glaze GB35 Lam Jadl) 35y Jadd) OF Loy
5inn (6 o) Ahilamen (S glad g ¢ Y Lagie IS A8 Y 13Lads coloY)
s 5 2B o (o o) 311 T g 1 ot g 30

5500 o 0bd¥ 3 OlaSTlazay Oltyglize O 53 poans S

(S badhiof S5 Jaill 35y ol 555 ety by e b OG5
(66 JSad) b rezpe 8 LS 2V ) 5 6 2V
(T e o Gl 5mmy o) o S s g o) U] OF zed
oo b e 4SS (i) i) Byl 33 plladi e iy
Ao SE GV UE NS - Je Bl 0 0 ode 3380 1Y
NCEF= ) BUESIENI AN

AT e oh () 3oy o) 1o B i) g g o) gl bi),.:xfjj
YWgcw@&(ﬁwgw&)sﬁjus}arwsm;@
Lusd Jo S5 WYl i o e 36 0 L) odor 553 S
(HE ) o )
cﬁa’:;‘majwjgajaywafwﬂmafwabiuﬁ;s551&7
e OLSS Yy Ol LSy pllad) o umilas o)) B35
Sash . (hagihan gl Lagrliamean Ol J 8 () pllad) 2l 57
odor iy B} oS g L ol ol iy W ) a0
L o LS S e Sy L WS )

(66 J52)
BU b ¢ it B 1 B L By B ot 9 300 Sl 5 ¢ B b 2L
IR JO O % PR (K SR PRI PHPRRNF ES I R PR/



bty I (B glnte 538 Sl S ST gl (S
S Jied) b s 2V e Lgan J8 ST Lall of sloys &
goﬁgjw&}&}.\}b ;:,3)(;3(-\35;&5]1 OL&&;@CGJ

W) odn i ¢ (67 JSa) 3 LS colond¥l b pibliatey jiadl

S 85ms ¥ A5 S e 0 J5 06 Sua Judby oMol s

/ . g
| S gy &

(67‘);—'3) :}5&1 w‘.{ Jl}J] OMWﬁ}’;‘J M] S}Eﬂ (ﬁjl-wj
0z 083 L2 ()3 (F) (68 Kl s & el e

iy ool B OliBliane s el
paes Y e e IS b oy
STCET Baiorhlo Wil ol
(o sbadh J 2L St e
o Ol Ty (35w 500 N g 38 2l 50 3 5 a3
L oW sl egelin S5 e Sl 3 ol U 0 L)
RPEy
o) pall Lo 358 e LT s L0 G daled Lot
o L ot 1583 U OV aladl) O gl 3l a2

—— : eyl
s 8,1 i3 S0 3 FH (B Fe gl pldsnaly O gl 1 csaadt e SIUW O A Ay 3y
Y I 0 S e & gl g B8 5SS detaiy L aly Bl e

8 eS AeS we g g jlall 5 B 58 Slgh 5
a»,r.;dj.‘C;)whya;@,@uubsingqu,pg1 b Ll
i () g bl 53 ga o M L) ooy A1 5]

(Jxd2)) sl dladll g Ll

3y sladl BLaedl 3 1o Ungr g f gl 5539 penns
psstnadl 5 350l B i sl 55,0 )55 ey ¢ o S
ol S leg o Ll b pdstndt L] 5 8 6 L 2850 2ybiay
3580 s Jre 31 ol bwc;ws@aygﬁsm&éﬁy

Ft sl b pdsnd M oSV e 0 808 ST ey
e odasld A 58 21 5Ly Lall s 1 a5 A

Sl

s+ I




gt Alad) Lid) yeild 3

Newton's Law of Universal Gravitation

(m,)
1 — — (mz)
.f; @
F =F,=G._L 2
1 2 d2

AU} by 2l OF g Untasl Wl g 203l (5 508 (2555 o]
O s 580 3l 0 518 ol oty 0516 3 el 0525
oo b oSS 33 S 5l a B3l OF ga 3 0 aitST L
S AV ploar ¥ e 4] Oy e 55 0,800 G LY
50l g 1) odond g Sl o,V . jla) dilses (5 40

(69 =)
R (B 3 na (o 3 Ol 3oy
A8 Pt 338 danss oIl B ST
Naghi (g 58 4 ot al

S 0§ HSY el s 2T

Lle 150 sy 850 J3Y ¢ pkdls
o) O S 05 g o
leial) 3320 WLy
e ) r 065 Lol )
Lwload) s il OF e alzu:lﬁ
43 Ly torsion balance
(G) ol el e

Ay el ol coadibal 1

D ke NSl e
A e &y oy e LU
2

ey 2 NI ooy elidand 2l 2T 5 Gl e
.oﬁagwgsqswuwu.ﬁ;@:}s;
HELE DI R VY

Logins Al o g ol ST o oo O3l 558 ol
o 05 OF e (69 JSCadl) o7 58 plall odlondl 0436 Sayg
Mol O ool pn B b b e (i 3300 51 oy
3ol 5 o S 2 ol e 5331 0l onlid JUL
S5 o el o o S L i iy LSl e
o8 Leads] Ol dols LS a3l L (6T ¢ ppomnn] T
LAY

oo B g ¢ kS @ o ol 10 65 b panr ot 3lon) 838 Conle
- o2} (SIS (5 55 o ot a8l o

b LS e Lo 28 S0

m xXm

Fo—1_2
d2

(d) BT ¢ g1 o) 35 g € o) dof S m JiS o2

ool ST (5 e ) L e B

ol ol plsazaly doles ) 28LY el 185 s 5l

m X, | e fesd G AW
—

F=G

JS 8 e 3ol 333(_»531...3 ol 1 103 O Gle
o 2t 535 ag ¢ (1) LosgtiS (555 0 aly ¢ (kg Loges
R R
SEYCNE RS NS - ' PUSPIER PUAY - N D

G = (6.67 x 10™") N.m?/kg?



Sddsal) dhi

By 5 o el 1]

¢ (el

S| 2 dudhs il
o] odan) 335 ol 1
a5 o N O e o M
(il J g (s 15 e
S35 oY1 Ak O
(6 x 10> kg
(P i) ST ol
&by . (19.8 x 10%) kg
2oy el Bl
ol Joldy (1.5 x 10 m
ol ol

G = (6.67 » 10" Nm*/kg®
F = (3.5 10%) Nzl
oot e 5L, D

Blaod) 313 55 Leis - alsS

F' = F/16:d)
ot 23] 848 Bty 3L 3

Login ﬁWlJﬁJLﬁM&;bS
L |

F' = 9F :pld) |

(1) e

B;UJ(OZL)I’H-\&!GLGM! “}P”u"t”)‘u‘s;@&?j
Lo 3] 538 <365 (10)kg WabS andi ¢ g1 n (5 5
(8 x 1078 N (s gt
18 3y P oottt OF Lle &) pgomalt AUSTY (v
.G = (6.67 x 1071)) Nm*/kg?
S b ASanlf ddyylo
polnadl s plesdl S3ile
m, = 10 kg :J3¥} pend) 2™ o hadi
d = 0.4m :Q:'le‘gj‘ o 2Lt
m, = 2 G ) 2 kel 8

m m
e 5 1 2

Ep
:L}G J-M Ualeot QJ ?ujla.Ji J.laLE.J\ o u@ﬁﬂb
5 6.67 x 1071 x 10 x m,
8 x107° = 0.4%)
(047 x8x 107 =6.67x 107" x 10 x m,
. (0.4)? x 8 x 1078
% 6.67 x 107" x 10
= (19.2) kg

.swwawjmksbiwu@;cswgswaspéim

(2) yiza

Sy (kg (10)kg LS 5.8 o ol 538 !
<ol O Wl ¢ (0.5)m bt (555 0 o Joodl 31 BLoso]]
G = (6.67 x 107 Num?/kg? 2lall (ool
Jodt Sl 43y
polaedl g placll S30: 1

m, = (10)kg :J3¥) el AUS . ha]i

m, = (5)kg : S o] 28

d = (0.5)m kS o Bl

F =703l 538 0 sadl 8
. ipshaall bt 2

F=G. 1(12 = 2l O S sl

o



(70 J8)

L
I

(71 J52)
¢ skl GO

.
.
+
.
.
A m
.
.
.
4
.

(8 e Aolaa) v o glaal) poliadt o 2 gl

F:G.mlmz
a2

667 x107"1 x10x 5
(0.5

= (1.33 x 107®)N
08 pan Bomgml) Jo 2038 3
3o} 538 OF oy Mg ¢ 8 ks pamanll o S Al O Ly
8 s

1 sl i ST a1 A1 el 1 g B (¥ ) s s — 5]

LY ol 838 e 2 V) e plea Y B2l 1

ot 530 W lagin IS odomy udle e (610 2
ogr Blne) 10 o B3 1o

Al oY 8 el alea Y s 0.3

J.fﬂJ.E.aL).;l:fcﬁga_ginﬁ 533%&15 ol el s glui [ 4
o 5,05 Lgty Blaadly (1kg Logie

Lad (70 JS20) (3 LS ((200)N & 38 Lafloedl s 13) — 1505

T bl ol by a5 53 e

C2000)N 535 3oul) 3 B35 o a5 O iz ¥ J3L — B

Claplal ey S5 aa of pd I O S Gal Sty

O Sl s oo (3 (T1 JSK2) ¢ 50ad) Jor 6 55 pedy — Ll

o ) 2

(1500)kg LS 6l odondl 633 v (1) — Lioslas

B e o deoladl sl ¢ul8 13) ((5000)kg Lesks™ aimLa g

L(5)m 5 3bd bagdls

Ao Li) g 80l o Bhonad) il 13) Lagiy 3380 Juie b (o)

58 A o) O 56 e Bl el ) €l 500




slo¥l duasll daadye

Friction E{LCNRN
Displacement a5
Universal gravitation el odoell
Translational motion G} &
Rectilinear motion LE:J! FLPeR
Periodic motion 8,958

Uniformly accelerated motion

Py Aond) 35 -0

Initial speed

sl ae Ll

Speed Lol ae !

Instantaneous speed EREE T
Velocity igomtall e )

Average speed RO I PN

Free fall sl b gaul)
Acceleration FIES)
Uniformly decelerated motion Ladarte glols dloee
Action and Reaction Jrdll 359 Jadll
Inertia S gz

Force s 341

Mass s

Fundamental and derived quantities

3.3_;;»} 3..,»@? C.)L_;Q.S

Weight

O 4

Ajir resistance

o pel) e glie

ol sty (S o) o STy skl o) o 44l International System 3 g} b b 4
32 el g aallaa) 5 ) ot Ayl SIS Jre ¢ SSSGaT) s b Jamnad Y 6 AT ol Bliay

Ly

_) -

Wolea s B0 oy ¢ aBniad) 850 il LSy Bwbol) a0 5} laST 1 B Hla o
RPN

S AT o aige H Rl el ae ange ) I OF o 3l

oSV g MEeY G e il s it Jas B Blal) e i A5 58 RS L sie )
A(m/8) S g9 ¢ o F I Bl Blesd) 35 Jdes o8 the ) s

il de Wb MR s iRl e )

IS s o e e 3 el 18T e i) IS Blow) o 2(F) et a2
(Im/52) S g9 ¢ g 3o g SV B8 ) dnie 85 Jdas pp sl

o

X

X

X

X

X



gty bajlie e 357 35 e Uiy a2 5l ) 235K b gl 20

ek u)a@ﬁﬂ@ﬂ@;ﬁamsg@mmu

S ooeh Raghie 538 00 aie we b o,V sl S0 o eV D sie w1t Byt
ol e I3 ay B,V 3lel) Ale 8 i Bsh pleon ) Ly Ja2S ) Alodl) L LS
g =(10)m/s* & & skl

o ez 830 0550 355 g sal plen ) e e S Oy ¢ 558 el i) 03180 Gy
A3zl plaas Y AST S0 o Al ey cploa Y ods (e S ATy s

et dalp JEy (ST Sl p odol 858 5 v

3 o ) 05K Wl 0 08T o)) 4l 55 Lais o)) o 3 15085 ko g 13S0 18381
(055 J 3 o o o

ST A 35 e el g L e e e BlS 30ST a clsSD

55 5380 M g AE g ¢ o) o 8 S 5al ol 838 08 gonte a8 g 2038 JAI 4

35 ol el Jo a5 OF ) pbea Y e Cied 330 o Bl o 1 gl ) el dpists
et L@mﬂg);mm@}

RGPS U WAWOR I+ L R PO PSR L P WO+ P LORS (R

) ) gyl

j - w / 1 pll 3 ol #

o o s ade S8 b dnane Jas Sy el Be ey 5ome of BS'u o) i 10 4¥1 0 180

S o e o 45,0

Loy el o 55 sl Az 5320 pn B0 o cnlish Lo o Ly 5 3 Al 1 91810 8

. 2k e

oSVl B oSy il 5 gl Jab 3y b ST e o il

“ - el o 0 g

G S e e e Sy A8 b ol 1 BB e e Ot 85 ol

L ey

wllsleg

s s Ul Alenal) 35 o) o ¥slas
v=1v, +atl

d=vt +—;-at2 v |

3 = V02 + 2ad .3



Sl bsaldl ool v

(S el e estead B aglosline i poer) Ja 13}
V=9, + gt.l

1
d=v0t+3gt2 2

v=v?+2gd 3
g == 10m/s* 4
AU ahaledb Bl Odoell 5 as 08B fan &

12, A1,
F=G =
5 st (G %Lxﬁ dadt = ul

G = (6.67 x 107'") N.m*/kg®

éaogll praldpg abyys
AW Jam oS ) g eeslia dlay 5 v 3 I K2 S e sl olorllaa) pusd
o o) LS g

Al S e
O RCWN g




‘Ih‘ﬂ‘ m.ﬁa“ =i
ek o 7 2 wﬁ\atz'g\euﬁé»;aéﬂqu(\/) M)Lpe;
gt Joll S iy g et

S

100 ™
1
100
1

1000

1
1000

gl 354 5 LS e 2
53a0 O
doealy [
ie O
oH
(op 030 ol aslas 3
mLt2[]
mL2t [
L2
mLt™ [
i Jdne o dlonal) 4
SRR N E e
oo 8y M Bl O
oo 8o g M i YO
18 pud) i o N Bt [
o) O ometol) Min a pestid e e (a5 cBlal) e Blaad) JSC2 JRS 5

d(m)‘ L8y 520 88 g S5 [
LU i g S [
.(..,Ezwi:_é.ul.pﬁ;ql:l
LBl Yy
S onta ot () Bl e Bl JSC20 S 6
O oetall M e pens
vm/s) b i, 0
.8 iz Aloeali [
L Aedaze dUoeali [
t(s) -&wb‘:\fu

m

m3

m

W

g
5

dan

1 50n o

s)




o o Alons 3 o) 5 e

wlgd i b e aglin VW ae ) sty ;00

Y ae Wb e aslgd e W asty s O

o g e B e B YO

R i W (._..o,Ji Lgnlay g:.ﬂ ebbawd) oot O
2.0] Wyl Lo 5 5o ga sl il S

cade S5l as YO

Ly e 5 sl oS0 50

S sausade S8 D s58) dlams [

LS s 335 ety 0yl F5 YO
‘Ls?‘;“ o) S Jin (6 gd I3V o) A Vo (o o381 o Oy Ol
()u,w(,dmsu@_lﬁuﬁwigdﬂsws@_l D ) W) 2 O
.Lf_jLuu

i Mo 1 2 0 1 O
4 1 1 2

7

8

9

Wl dor g oW IS o Jo SV (6 3 50 2y gl Wl ol S Ol S} 3010

ol ade Sy o) o) fin gl 80k VY (63 21s 5 0
) v} g b e S8V 648 Az Y O
AV 658 50 e U shndd) pleu) JE

B yhan b pdau] Jo S5 e eV de o855 0

cliloglen (o Lad
AU Aed e

Calase gzall 3 o)y dytaoell de pud) sy G0 Lo

05 5mdl (3 2 g gall 38 0t olie 558 3 JEaS 150
Pleabily g de ) )amg[,_{,da Loy S 1y 850 3 83 g yoll sV o o

Sy — Z\pﬁﬂ)wu\m‘fmbu_
(‘JinJ:_}.ngﬁ s 13ke .
O S a5 ) 3 OF U e U S 33 .

e s 5y Aalirie dloney Sy s (o g 30 ,) o B ()
%Ab@}mm .‘J:,:QP_M}J(RP).JU 3}5)¥§)u‘9ﬁwi(:)

,u;,m;fonmya@sﬁsw&a;s}sd;é@.

ol W N -

L5 o ol ol e 13 ) ) amlilly 2,V e ool 538 5 3L 50 8

L3V el ) Ganos (g gl
(’Lé_;du'm; u.ﬂa..b-jﬂshb_, ‘o_).szﬂ LJJP

9

LAY an ) ooy QST a8 640 10
IPIRIEE U LGP O O g eV PR B |

2!.:9|J.o3-l.t.w‘ f

3,
3
—(




0 3} oo f el VI J5ds Lo lonally U Aty g Bbmad) Banl) 0 (ST Doy 13012

Crill 35 oo Lad o (ad) po Ma O 5 50) Calsd) sl w3 cobad) 3 e Laie 13

1S o 2o O dof ooz WI3LS . Jaud ) a8t 20, 6 SO Ob ¢ Jel ) ;a5 Lase 14
Codis 35 Y1 5 ST

vhiljlag o Ldd

SN et

(g = (10)m/s* « » 3o Y a3} dors ) o5k Laz)

o (508 s anael) 1t Lgpnts ) 85 ) ot ¢ 055 o Vi (b gis s B3 o] 1
B grldt e (T)s g B gl

gz o 35 OF ) s Jase 39 05K o 85 Ly 8505 ) dloal) ] 2
.(10)s 2 (100)km/h

o) (200)m Blis xlsd (60)Km/N (5 gbnd B 38 oy eaiions Jas 3 3 5oein § s 3
Bbaad) S adad 55 ) 4 rnad (g e 5

Sl Aoal) o) L (4)s - st (50)km/h ) (70)km/h o S de w0 55 4
8zl

Wb ) o ¢ ) ol e Lo (80)MS 3ot 3o ey oT ) Bl o (35 5
£ sl

AB21m g e Sl e L Jadey D Al Bl Csd 6

) L et (1.5)8 SN o,V e Joo 338 ot B b o ks ) shans B ]
o sreand) aie Jadw (o)

Ld pzan I Ba 6 5l oo L )Y e LSy § s OLad] (6)m Ll sbo 3155 e 8
oY e ) e (S e

Fooldh) LoV dadl oa (0.1) () Logra ) B8 03) S ST o dnli 838 5 ) da e 9

W

]
3

das

1 50a gl

Tlagin
.DL:)J.)‘_, W gl’:.c..[ Loabolss” Jb; Ladis U"'"’;L“ e uJle 835 %59 J;’x.'.’“ w510
Unlgillajlag

oA 88 5 S el ay S oW e b o 68 50 4 a8 15 8 ()
Loy bl
mc,stss.sgcjmj‘sﬁwmuﬁwVs_wojﬁu.mbigpd:\b%;
) ool 5 085 e o ytas o G YA




LSl all Lol ga g BaLall

Matter and its Mechanical Properties
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