National Center
tor Curriculum Development




wibigllif-all
(R Snblygh

K& o '8 < National Center
N o S for Curriculum Development
a7

S 2

<dlal LS - &w\lﬂ —aal

Ja¥ ol yd) il

G 5 3

(Lo ) i 31 lalf i Uae g o

bl s a2 e s o bl folew] 3 ges N
S9SN da an ﬁﬁuﬁTJ?L-*lp-EU-b

olaio 2%
walall @ulwill a=ia M;{_{r}:m

( ZALLY gl Sida gl 38 1 sl 5
aY) G gladl Gy b e Sl s e oSS gl s o SS1T Il cqualid) s hadd o b1 58 A1

O 065376262/237 Q) 065376266 ) P.0.Box: 2088 Amman 11941

ﬁ @nccdjor @ feedback@nccd.gov.jo @ www.nccd.gov.jo




J&MM\)\}&&ibg%ﬁ@&\@;fﬂ\&.ﬂd\w)u&;um\\J_Aw,_i)xv_:.\xﬂ\ji_fﬂ\sj\))c;);_é
(2022/46) 13 5 ol 3 g 7| ol 5135 ¢ 2022/6/19 oy 6 ((2022/4) (55 kw3 gealill oy shatf 2 1 5 ol
£ 2023 /2022 L"S.G\JJJ\ rl_’d\ o fFa ¢ 2022/7/6 @)U

© HarperCollins Publishers Limited 2022.

- Prepared Originally in English for the National Center for Curriculum Development. Amman - Jordan
- Translated to Arabic, adapted, customised and published by the National Center for Curriculum
Development. Amman - Jordan

ISBN: 978 - 9923 -41-488-0

daWbl 453, Y1 AL
e Sl 4sd1E gl sl gl o3
(2023/5/2451)

375,001
gAbdl sl b 1S 05,V

2023 ¢35 o :0kes = guabiall e 2 5SS /0 5YT gyl feal) Il U el ol 38
.o (96)

2023/5/2451 ..,

Jgalbadl [ [oadl s s | ] Al 01 o [ealiad s | il Sl

b 2SN s (gl o imadl M i Y5 dinan (5 gioe (8 i SN & 3 ol JolS gl oy

All rights reserved. No part of this publication may be reproduced, sorted in retrieval system, or
transmitted in any form by any means, electronic, mechanical, photocopying, recording or otherwise,
without the prior written permission of the publisher or a license permitting restricted copying in the
United Kingdom issued by the Copyright Licensing Agency Ltd, Barnard's Inn, 86 Fetter Lane, London,
EC4A 1EN.

British Library Cataloguing -in- Publication Data

A catalogue record for this publication is available from the Library.

£2022/»1443 walmic .};Y%, (4 o) L sY1 dnall
£2023/»1444 Galall auatlesia 0N wslb sus]



£ 554l

S w
Lol

Sl 2 A ) B30

10
20

31

45
47
48

56

65
67
68

78

92

95

Sl Py ol kel iz &2

310 EL st 2 1S S

bl 218315 il < G oy

ol s I

?\SJAJ\J < $all :i’%lﬁ'd\ Bas gl

i A, 5l Mgzl X2

2 ¢
IS A G s s 1 sV Gyl

S5 e Sladas 1l )

Lnsed) ENYY g gl -AEIEY sas 3l

§ )l Jatdl S2mT Mgl &y 2
8 2 P
50l 5 Jadl i d oY1 eyl

o) YV G ol

s.:)bw\éﬂ

) N asts







N
eIl sasyll el o
fo il
PO WP RTE FN] ST FERPREE WS e AP T E SRR N WU F YIS
o ol s 4o A8 5055 e 05l cgraldl jushatl 2l g1 5S AT g 633 1l 5 el

QM\JETS\)L;ch}ﬁl\ﬁ‘M&W}Y‘&MC:Mdjﬁ‘uﬁﬁj@bﬂ\cbu\
Cedzl) J sl

Sleas chrodall ealill darzy o 1 Lokl Em U oS ALl o il 5 STl s

Sl o 8N 15 g 31 31 50ld 8 el il 3L o all e s (oSS oy S

Ll gl il o Lgolomnndl Ole) ¢C0e A 1 ol Ll 55 s sle Yl olas &L
Ol £l Usd ol U gmds 5 et I

(o2 3 Al e o 55 Eonge b5 RASA Lokl Lo slall s wdB (3 e, 5
VPR AU W PET BYER FAPE EEAUNC EINCIA RV S 5 R IS PPRREI Y PPN
ol spl) oo B3k lid Al Lo s ISl sl e 55 50 12 0 8 5ol megin sl 5
oo g lalive s 3 il B2 8 aalay (2 536Y1 Lo LI 322 Lo 6l g nalShalL
BLesaam s JS coindi a3 5 g oy 5 GLLI (3 Lasality o canlel Bad 6 n b 15
SAlls Eadily Lr 2S5 pshall e fanned (s M\QSTEAMWM@\A
ol Wlas (35 e Sl QLS Alatil (3 Sl s LYl o slalls

Aol SN jiijb 38 Ay 585 ¢ A gl 3 Sl 5 S e ST il
LS 3 a0l L LaiVI5 Csloedl o (5552 conll Clonilly da2sD LS o éﬁ Sty
Wl oy eI e el e 5L s e ol G150 o gy Wndis Lo sl L)
s AT LA iy A Gl ol o e lrlinad ) Vo5 il o gl
) BB S By oWl ol g Il g 5505 o

5



Loled) Uy S1aaYl il (8 s OF Jub Bl colsl o ool adn o3 3] (i s
O ) BLS] ool Laall ol s ol 3 Sl das s el Gt sl 53 5220
ol ol Sy d Y1 5 el askasT ol 315 col 22 1) k| BLSL LS|
S gl Lo il

) ke o S




Buntiglly sl syl oo Ailoseol £ glally Blomll s g0 i3S 5 LA b
L) Fesliadl Sl 553 Loy S5 Ky 3 LS Lo ol ollas Lo 2asB SLall

L7 )



/ ;?Ual.d‘ g)ﬁl‘

Slald o] ] Fleo sl il 3

5
093 o Boleg glisly ol B pme Jo
oo 1 &80 6 sl e dozar oLl
.%b—h&bd#\yi@nﬁ%y
u!.»‘,.U JJ.JJ‘ c‘.h.j‘ J‘f)” _).JJ‘
International System of Units (SI)
55 o ol o5 3lams) 3 s N1 S0
O iyt ol shaadl JoLs e DLy
LA 2o Jabal J 55Ul glasen
e il 3, 20l
& simed) 26,915 Gl S o
Measurement and Significant Figures
8w % L SR
oo S ALY (s i ) 5 Sl
{aU))Uj 44_:}‘&«)\ ¢UJY‘ u.aL,uzj‘ 4.\1,«.9
de\@uwwmﬁ@w\
LA | Lede Luleadl ollaadl ¢l )
J 884 9 g bl s 12

(i . Measurement Errors

' s 3 )
o .ﬁ._l,ﬂ.,,_ﬁ,_,#..,, o ST NV PR R N | JE 4]

—Jr-—-—--....- ”,

rF
EES
e
-

1'1.2’:*..?5- Y L e s, s



Edaa gl g (ull) Al

] » > 3 Fd
.ng:akw.‘icwg}%:ébfﬁb:bd!
col 53 B3l G Y1 e SAE1 ZeSdl Sl

: Jordl S ghas

o iy ok o gl G0 2 S i O e il 5.6 b o parme 35l o
/ 143V sl Lol
Ll )8 0L, e B 32T - 1
A5 o ot sl 18,0 B o 2l O e B 01 b ol o Pl —

z

i § s Sl

.o

L w 2
LS sl b L) il ;E\

»

RN \
p8 <
(m) =
(m) >

bz Jolond

M o) D3y oy (6 Y1 e gl sty o )61 1

e goreodl Gy 3ol ) il By b 3l 3 O3 S g,;;uw G 321 2
?;ﬂ\;ygﬂwjﬂg\y‘fgizku%& 3



Sl gl o9l o Lt

International System of Units (S)

Physics ¢ judl)

s il B e 2 2 ) il 1) 213
11 e dall 3 bl ool G 165 a1 2,
Lo VA K A sl oo 1 5,801 pLY1 )
/ Ao U 5

Sl sl 4801 8361 Gon 28 oo ol (e S
eIV L35 5 (00015 5 W1 5 8Ll S 15 e sl
53k Slwlul a5 b Gl Bl ol il PNIIE Y

Bileswo sl Jar b Ll SIS 25 53 el sodll (ol
e St S ol Sl e 2l S 3,1 5
TRPVERTE O ST PP 4 PPN V[ S
Ll ]! :L‘*‘J bandl £ 55 Bl L) iz 5 &5l j‘*’
© D JK 5 el e s i

oleanSIS (5 1 gl Y ol o0 e ol
WSl g cdadiglls ‘;?L:@\aﬂb g2 1 psle s islodl o sl

) ywgadl |

4 . W
ORI
515 g0 o3 35 O]
3yt S ol I35 e Sy
Jolad) Jims o5 Bl Of
T3 S5 i 8 el oS
ol s 4
G o Yl Ll s Bl o
PSS PN P ESHEN
el G5l Jdanall (sl
okl
S B Sl Sl e
ke DLASH Bl olis
Lol dll LSS 3T 53
.:;U.U! plladl
: Aodhnablg guza\ah| <
CREAU R PRV 4]
International System of Units
Basic Units 3.,.»1..»9’9\ :ﬁ\.b-}i\
Derived Units 2zl :ﬁ\.b-}i\
Physical Quantity 5;3\.3 gvi] i;,ﬁ\
Conversion Factor | s><| JAL&A
S50 S Pzl S,

Unit Prefixes
.

J

oo b el dazas 2(1) IS

Al el Vs e

C103



[ &9 (O
sl Zpp ol 2 s
2493 5le 35) yoll Cpy Yl
bmes oL s (5 1100)
S AT JI Jo s BRI
s Blonai s WI 05,20
(36854 km) d.gLa_gl_Aj_Aj
o g el o
A Jo s A

e r\.x.&..:,»b é_:.J_zJ‘

\O%

\

“9/

.la.owo‘ .L}}wcwb

.(40075.017 km) (g sl

(1

Physical Quantity igulﬁ),,\sl\ i,\.iﬁi
Physical L5 438 L JS bl s B, J}wb I
e g2 oAl JoG b <,L.M>w L Zid 5 quantity
Li.ﬁ\u.c \.(%ﬂ@g%&)ﬂbﬁj\(wmo
S 503 Lgass e oo dody L34 54
St e sl (12m) (gl a2lisy) OL e Doy i8ed
Er : -
o 5polas O B>NT5 oS0 s 165 (3 kg) o 3055 (45 min)
. .2
(kg cmin am) _a 5 50 5 Lgie 7o wld IS 5 EansT 05 LAl
International System of Units <ujas 3l /1 galf AUadll
gbm o> d; cdju\ u,,L:zJ P UL S A paseal
- 5
J«J\ U'"Li'e 91J.>-jw\c~:>-gl.3wﬂdé(mks) rUa...s g/.ﬂjjxa.“
2 . .l - . - “e
Ax 509 ¢ 5 (8) oLl Al (kg) gl 8 LSl cdlsl] (m)
(cm) ezl s (g) 6\,&)\ daliny gal:.é.U (cgs) =1 FU@
Sl e aldll olas s Sl Jam YT o 510 (5) A3015 B3l

L 5T o e 55T

v £ -
L0 5l 1o e el Cas 3 *\/

B
N i ﬁ
J.J\ Q_J‘J\}j u“ wu\ ch.J\ uf.d\ )sL@u Sl L

.%;w;/%;m;yuﬁi




(ST) o 0 250 sl Loalds B0y 5 Bl B 2(1) Sy

Ll 3 3")

} -~
w\?ﬁ‘ 3.L>}

m (meter) "z j k]!
kg (kilogram) el 5 4L.S HE]
s (second) ?&.::b ij’“ S
K (Kelvin) :als 8l el s
A (Ampere) MT :;b;e-g‘ oLl
mol (mole) J 4 s3LoJ! i:‘w*s
cd (candela) Eli.xé N PR

el s 01550 S ool 5l 5035001 35511960 6L

i o (ST) sy 2 Ul Lz 1515 (o) i G5 50
.(Systeme International d'Unites) & 2l Lol 7o 2l Lz
<ld> 5 9 (Basic units) Zj.,.uL.eT oles & slaxel Je é,éé\ é,.?
55 VY il las S22 (1) Jptondl b 22201 Lol |
T Ell LS IV L St

Gl LS YW e Send) B 1 SLasTI G

3 . . u: . w ~ f/ S, §
(2) J 54>l 5 «(Derived units) diie oLS ! L@,%a s
Ll 1o 5 e Lgmn bl U

(ST) ol 1 2 sall pllasdl 3 Lguld SIS 5 5 Lol SLSSUN o 2(2) J sl

8- M) e

- )1 5,

it/ e |ms™ sTmy/s v:% i.ojw.f\

56 / ze | ms™ 5T my/s? a= ﬁlt} éjL.:J\
(newton) -5 5.5 | N = kg.m.s™ F=ma 551
(joule) d g |J = kg.m?.s™ W=Fd j,;,:.,&\

(pascal) JIXul | Pa=kgm ™8™ | P= Ll

J (s

LY (S)
K(= A(c m(



sl ol 505 Lo ]

€l U 2 sl

b Cilas g a2 Jalail) Ao g
TIWESINS [PV S FSRE RSN FIp WP

T s e el e sl A5 Sus -1

L&f (newton meter) o cade 9A5 gl anss g:M;JJb C,.&f
(N.m) 4 o3 AL
w@\r\mp;ﬁ;ﬁj@wg;ﬁégﬁ\ibp\ )
/ .(mxmxmsmg’){&:«.‘é@,ﬂw\
s U135 pltiiol fts J2 ol P JU 3 3
/ (m/s) 51 (m.s™) xS (1)
s Az O35 OF Loy Wolaall b 3 bl S —4
5l e 2 A ol L sl S bl
Sy ()5 gl i1 gy bl b (1) o A= I
«(m x m = m?) gbyéiﬁ&uyléﬂ\;pc@\fd\g»f
EEIPE P RCINEA Ut PRV UH P S i Y
T el s
;nzzm X m
m? = m?
Filoeze Vsl OB ol e 5
SLASIEL b3 S 3 el b 51230 33 LS o s
(Em+6m=11m) rax LSy Siod . 2lezs 5585 5 s
il guL:BJ\ ol BN ¢(5m + 6 kg) }Cv- GUOVR RK P
LA L5l Sl 2 b e Gy s s



L
(1) J5hll o b ool (g5l (V) aam 0L ke o3 katall (61 520 o b3 a5 e
V=1x wxhéﬁM\W«(h)&u})Y\j(w)Uzﬂ\j

V=lx wx h i &ldaxedl
(V) o5 1 pldaall
:j:d!
G G () » g5,V a0l J sl o 5 o355 O ]
V= l/>< wxh
o ) 5 g S5 0

mxmxm=m’

5
[ :asywuug@mﬁ&;p’“ )
_______________ V=nrh
bl ) (h) 5 o) a1 s Casi (1) e
() 2 el ol Bt 5 O e () glau¥ e Sl Wslae 3B ilons e 3]
(10°) o) By V= 7R - )
(77°h) 5 (V) Bslaall b il Sy Gl 15 llaoll
:j;d!
S o(m’) 2 () guibb G54 SdBue (w)éwgnggw b ol Ej e

Bl o pmem Ol Dslas Il 5 4 JUs.(m) 2 &l oVl 65,1 uls 30 -
4 > e 4 Ler T (I e
/V:mgh /

V»)L@Mﬂ‘}“djﬁ“wl&ob)@jcm Xm=m dﬁwv‘d#‘wuéb‘jd‘b\
bz Dolaall 06 ke 5 (&1 Yl



(ST) 310 sl sl 3 il ol 3 SssL 2(3) J s

Al el | LN | G ,u‘ W] St el | 2N | S 0| s
0.000000000000001 107" f $wb | 1000000000000000 10 P L
0.000000000001 107" p % 1000000000000 10" T 1,5
0.000000001 10°”° n $G 1000000000 10° G | e
0.000001 10~° p o 5,Se 1000000 10° 1Y P
0.001 107 m L 1000 10° k | s
0.01 107~ C | w100 10° h | Ka
0.1 107" d | s 10 10' da | Ks

sl £l Lo G ~|/

febsUl

53

SI system Unit Prefixes <ujaa sl /1 gal) aUail) &L‘mt,ﬁ

rM‘boM\)\U}oJ&‘(ﬂ&)Y‘@JAu‘M

g.oL:aJ\ 54> (:L»\ g,..i, w\l djf' A ‘(Prefixes) <l
ol L S A
A el (3) Jsdndls L(10) saall (55 Lo Lglielae s
Bl S ol 50 s Ul S sall b ) sl

wikdbwwe&fd*d‘&

& (40,000,000,000,000,000 m) L¢J r}u uJ.eU M\

S oJJo\leaﬁg.tha‘g (40Pm)w§4uU>U\r\mbu§Jj

2.75 fm C=$ 5 (0.00000000000000275 m) & o Sl

22 Y) LS Aalal) 4y

Scientific Notation for Writing Numbers

3)}«2“‘51.9).)&:.5 MLsug.wéﬁoJu.“

Mcdbj\wycowa.lﬁ(n)jcl <|Al < 10g_~.>cA>< 10"

(7.00 x 107 m) 2535 (700 nm) oY1 ¢ 520 o 5l Jjw
adall 3 ) saall plisel,



o Jalod
Jﬂwrwmudﬁ\g\wuabwﬁ&ﬂ\u@
((1km) {315 (1000 m) 37 2sT JUiall s (b - Jry ol
fa\ﬁxpr.)\g,\}ju)g(zkm)&}iydaﬂaf\m\@awb§

;S
2km = 2km x 2200 _ 5000 m :

1 km

. 8\

o\

& (km) 303 e s Lol (km) a5 BN

(lOOOm) :)Tg@.jc&ydd.ow 1(1)(i((inm ;«AJ\W} (:LQ.Q.H

(1km) /35

Lodall 35 pually LY LIS L
23.07 x102 »

0.02587x10° «

0.00005 x107° o

547.25 o

“ A
30\
(57) 55 (H2) 305 plaseanly Gusl 1 ol go ) ol 35 5 il
Leodal 85 50l (Hz) 34> 3 (500 GHz) s
500 GHZ (5 sl 33 31 ¢ G = 10° :&oLandl)

{(Hz) 34> 3 (500 GHz) ST : S llaol

500 GHz = 500 x 10° Hz =5 x 10" Hz

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo



4 A
= 0l
lodl U1 plaszaly (5.26 x 10°]) BUall Sluze s :

(5.26 x 10']) :&Llaxall
ol 831 izl (5.26 % 10) CosT 1 S gl

Ij}J‘
St ) gl 1 V1 Bt fasnal (1) 21 J) S 31 (10°)
5.26 x 10°] =5.26 x 10 x 10°] =5.26 x 10kJ = 52.6 kJ

G
Lkl 55 gl 5 (k) 8 g oo 18 a8 A Fpe T (5.6 8) (5 5ld 38 b Al
(1000 ) Z315, (1kg) (5.6 ) oy 3 3, 25 : L dand)l

a5 gl s (k) 3, oS 2 pllne)

1 kg -3
W=5.6X10 kg

L6

(8) 34 53 (2 h) 2

1 min =60s, 1 h (hour) = 60 min (minutes) : : .
1 h = 60 min .1 min = 60 s : &Lkl
(s) 34> (2h) 1 S sllaall
:j;d!
LS ) e 018 a3l G5 1Bl s ) Tl gomd) SBalns s

; 60
ohx 00min . OUS 5 60 x60s=7200s
1h 1 min




L 706
(m/8) s> 3 3 )l as J>1 (54 km/h) is 4 "’E,LM
8> 52 8 )l 20 s 48 pu D 25851,
(54 km/h) (53033l &6 1S danal
(m/8) 34> 38 3Ll e s Do) 1 S gl
:j;dl
SVl e (m) ) (km) 5018 ) aeldl y goesd Teliadl o sl BMals futsezad

km km 1000m 1h
54 =54 X X
h h 1 km 3600 s
10 m
=54
36s
=54 > m =15m/s
18 s

.(m) &Y (5.6 pm) CusT

(mA) IY4 (20 pa) Cst ¢



Pl ol it 287 L5 505 g ol ol plutbnl E28T Lo s M1 S0

Sl B el e plased Vs 3o Yoo LT 2510 251

55l Sl GBI sl 541 oV S 3L oS S
““f,,a‘uu\.mi}mz.msud;’,ésm@mﬂ Blaall o L5l Z: JIoT
c(24h)w\‘a)J\jL«Mby(365) M\M\d\dw\de»wcoc(m)o.b—y
(3 x10°m.s” )gfd\uﬂu\j

nliadl 250 sl sl pltsetls 2391 LSO LT 156 1 Janmad
1.2%x107°s . |

45x107°m . o

25%x10" ] .~

L S5 o e BT S Voleall il e Sl 1

o 0 1 e o el vy stz e i v Y Ar e Bl gt
w=uv+at. |

v ="+ 2alx . o

Ax:vit+%at2 —

Dkl 5 gl plasuzanly £5Y1 i LT 156 31 o]

12TW . |

720M]J . o

3.8 pm .—=-

Jv‘d.a..‘\@uj:u.ao))b)\ L,.a)\uh&\;\.w\cfw\ JJ)-‘
é)\ijj(?()min)&;((SOkm)wbwﬁab‘)lfbjj‘%h&;@%yw%J
25 5 .l Sl Ey (500 8) 5 ¢ o] e \jﬂj;u\;ﬁ&,ﬂ&p\ﬂw\uﬁfﬂ

wf@bdbf%ﬁ&u:bjdjd%f& W SO

(197 alaia £7%

walall =il asia « ¥:



&l ot | A LS}y 219) au asiis il

Measurement and Significant Figures

Measurement (tll
o oo o sl Jlos b bl Suatty ¥ E5len Sl

TP, 13 FOUSY H CERN O [P PO Yt Vi [ NER S

okl Gho gl s slazs 1 Gy B 38T (69U LS
13 Gds 0,5 Y Gais o L — 3)1} i s Cio b
«(39 C)M\o)\f-v)ag)!d}db )\w)bd;y
3> o o el Ul et b (8n ) ol
Gl ol ks B s Lo b Sy O 3
e plll a5 « AN b S Jares

st EJ.:.W 3 iﬁ; Measur/ement u.«L.EJ! A )5 S
e e shas 4585 Wislae g b e o3l 5S A4S f 653t
o(em) 3> oI5 b L3 Jas (ol B o i 5
G 5 . ("C) sl B 3 3 52 88 AN 5] 2 3 ul3 ]
3ol sl LA 1 0n By Solie B il Bl
T (@) JS B VLI X PRI R PPEAR:
S o) Loy 3l b il 5 god) SIS

3ol 2asl
(AsI) Les
(2) S

I <

Tt

) (/) ywsad |

:&@A\é,m\}
Lhee o g5 AN BN oS
rb)wj M.s‘}.m.“ rb)Yb u.uL.a.“
Ge LAJ.;-\ g_,.>-_’ J&\y L gl
Z\/;L.pd\gw\ g\ﬁl.u g\..pr\
e
. alaill A

Al 3 seaiel] 2
lsenl Tullf olis Sl e
bl ol
¢ 2wz 2
a15f 35 Lol o olulld Joed o

& el o1,V ol

§\.>T

\—®»

: \obaohlg oaze\ah\ <€
Measurement goAwH]

iﬁﬂ\é&ﬂ\

Significant Figures

o

%ggﬂw\;puibi f *1/
IR FPINOUS [ A
4 pslae o oy oyl oS B
Gy tall ] Joo s OF I J 0l

.(15 min) A 3:-;3

207



Oy
/4

T G2 L3 1(3) S

o B

FA1 O plomig Kpl o1 OIS
|55 e shall W) padlly
ool g3l 0 e O pazny
Sl 5 3 | 5 3 el
5655 Sl s e s cpe )
Laded b Eosliss &\;;m
ke k] ) oy 5o o
TR EEC PRI
£y 851 8 nall ol
s oo s Y 2 g
G55 2 de e bl o

e [ e plf 4 ]

313 Sl 1(4) 2
(mm) 50> 5 e s ool

- 3 }WG,&

JSal e Bzl 55,31 Lol
- Ed 3

J:.?Ang':“j‘ 5;\4.5 J’“‘“)

213

Measuring Tools 8l &) gal
Eeaedo Gl 2 ) Sl ST 3 ) Sl 51 §
A s 3 Ol 3 st ol 1551 (o5 el
/.’s‘\;wij@,,J\ 5 s o] iﬂj awliadl 315Y1 L
Lo ctiloinn ol LS 1Sey Bol3s Eas Sl Sleas
Lol 3ol b Bl 2 bl sl Jal oy a5 66 el
S el o Sl c//,:;:i.qﬂ.g e 0,55 Bale BYI oda
(DS ST 5 o EbinE a1 5,585 (1 mm) 5 e
WJ“’“""*’}‘ B3 S el Ealio 8151 0 555 01 280y ¥ S
b o) B ot ¢ ns Sl L2351 (3) el 122
WJ Toeinn Slads o3 3 Lghlasenl Sy 5 ¢(0.01 mm) )|
P s Kol 8015 s TS S35y o(8) J201 Ja
/ / 1Y) ol glasl
(7.0mm) Aol &5 G Al Skl il B3 el o
ol Gl 8585 el Sl il Bl el o
.(0.5 mm)
el e Gl e 5 2 g 0 gl ol Jieul e
G A G Gl 18 5l a8 b 5 4(0.14) ke
(0.14 mm) 3+ 31 & ;5 (0.01) Y
s Sl Bel 5 s S el ) o o

7.0 mm|+ (0.5 mm|+|0.14 mm|=|7.64 mm|

20
15
10

IIlIII TIII\\




/S

L S sl
o » e g
35,5 (25 coly 5l S ¢ an g o ¢ b 5 O o 5 20 oy b 6 e 151 55Y15 31 ol
e
f_@.,a_”:\;ejpj}b ) ) L/}A.*J‘Q_J‘jb
BN o 03 Vsl o pamme 3135 L)l -
elL3 31,001 2381 IV 3 O5sY caee]

Caall B2 5
A J e
«,b;d»s S dpasals L53\ A sl Sl s
L3 5 wJ&u U el e
Lol Ele Jhas L@d;jhfj\ww\u\y\ “'*T-Jw—z
;‘)L—”T‘;-:J&’Cw)‘ uw‘ u.o 4,.05 JSJ )L&\j cdvml.\n /do.l&o
L6 ks Sl L) eI E159) J gonl 35,1
B3 5 2 el 8 ol Sloonll 3 1Y) n Ll 0305 &bl LS 3T -3

F VI Juloud
5 & 2 &

ke | plam 2 bl e S A1 Ll 5,615 S 3 /5005 o ool 5 . 1
?i,uuétu\wsy

wLAI\wL;wLQJ\o\;Y\JLp\ W\La c....o

céLsé-;f g-;)j é;y\g»\jﬁ\(a\mb
. 54 58 £ g, .,.. */ ¢
& Ladsl Comy o 0! J5>|
BT Lt B Gl

cig&é@i.jﬁgcg%@c:}ypjﬂc}c;ﬁ
& 5w é ¢ N - "
%;ﬂ‘jfy‘epﬁ‘ﬁ‘éf‘bgpf%’“g"w
& - - . - S &
\'O‘i‘" L gﬁal:,a.!l B33l blatie feels

(223




Sae s, pall b e :(5) [C8X]
5 (5) a5 Sl e s

E=G)
Jlms b Oshelall sy

B S> ks oolgal elddl

dels Slis Ll e
DR R W+ PP
3 Sl 85 o Jaus
5
05505 8l el i 3 ol Joo

dsb 3 :(6) Jsa
'o;}la.w.a r\bﬁwb él.\...'lw

e do ke

(233

Ay giaall 283 5 ABBa 26 Y
Exact Numbers and Significant Figures
é@ﬂ\é@ﬁ Adlzien 351ty 86,91 Oyl 5ol Bty
S el o (5) W‘&’wﬁbﬁ&”umi‘gé
Gl Jlows Y Exact number d.a:. v.eJM o cg.,.S (5) 55 gl
(5.5) 51 (5.45) ¢j$ L, g;,..ﬁ\ Sde ul J 5 of J;XI e b (4
O»&Jb}b&ﬁ)\ﬂ\&&ﬂ\@éﬁj\“ébdﬁﬁj Sl s
c(lOO cm) st (1 m) el g)\ wlml\ o Sad cu.eL.d\ u\.b-)
ub Lo Jludl oda &3 «(60min) (s 5L.5 (1 hour) el u\)
A&l g 530ds $4A5 Led I3 o‘,& FAERIA| fl.ejﬁ\
ides Gy coluldl C,L.,u.o,wd\uehm\ rbﬂ\ rmj
Sane ¥ LG 6L 5850 ds e ) S50 Y il
(6) JKadl 220 Seas M\M\Job@f&nw«w
5 aadl 5 ek 55 Sl O] 5T ol o S o
i e g S I o o) Cansi ol (1 )
(2 em) S ST eltol b o WSl e 8l ¢ JSH S el
S bl 508 ds cslsa)l djLJMme;\ HARE
O LEWII 5 (2.4 cm) mb JERN[IENVRE o (23 cm)

E\

)Aﬁ,&l,,@,lamd\@)xyg}\ﬁy@)wf” 25 ol s
5 Gl (0.4) 5 (0.3) yay ad 8 S § pais G355 (2 cm)

}TJ! ;.bw’ b :_)"’ onJl}'

—

Centimeters




2 cm

|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIII
0 1 2 3 4 5 6 7 8 9 10

Centimeters

S BLs) wwwup@dj\mﬂ\ru,w&dm

dsb s (7) J2dl
éj.la...m (:L,\;;‘L.ub d).w'l..g

el ¢l b 4505

S |ia 5 .Significant figures M)M.“ rb,’)ﬂ LL;J.:J.AJ‘ vﬁ)‘ s D G

(6) JSal b a3 M\t\mbd,;\wdywum

- )‘ woo,

éw*ﬂ(z.s cm)mszwwum,smu

e e g g

ORI ORI R (12,350 cm) il el
g ,w\ s e bl 3 & ) 6,31 3as Lozny | e ek s T Ols 13
ol L e (7) ngj\ A,Mﬂ J.lzmjb g slsl e ek 7% ol (30 cm) § ol
o hiad b ol b Lgalasean D61 ‘<U\M\)M‘ T T p—

gilr] el Slale

(2.33 cm) Elioll Jsb B j,.x.?uui« .s\ ool ¢\J:>| ey \
i pxs f.u,\ (3) Hyamaz WLl ub Il odn s ¢(2.34 cm) 5
’i“elsj'{‘:“w”‘éﬁ”\sjﬁéﬁw)é
A B el I AN 0SS Gl s
5T AT b sl gl V) s £ Vs ca B S |
wLA\u;ua\)ﬁM\rb)Y\sJ&abL«L@ s

45 ginall ald ) aa Jalat) do) gh @ ______

Rules for dealing with significant figures

cﬁwUb)\uﬂw\gﬂbd\”mﬂ\f&rUJY‘&m :
daie (8) 21 Fyid Sleod . 5 yome 708 51 G imn 0550 LS 3 Snall U
JIIESNI AN CL‘“J‘ O 156 «(mL) e 34> 4 C,Jﬁ b oo
ojwbuﬂw\u;w\uxw_x.,wc(sn@,\J\Muw@m

P
%

bww)M‘MMjc(370mL)

wolaia 27 Js
walall @uleill asia "( )‘

'y
(=]

[
\

1

T

el 15 (8) Jsea

.;ij\ggsm)\ C\mp

(243



sl 1 a1 e)
o JW‘Y\ ey Cilese, 13
(=L9J‘>!Ls el sl s olsl I
c\iob, & slus (2.0) ¢(2.00)
(2.0) Ll cely 504l o W]
203 v,\-%f‘ ) o O35
(200) Gl Ul g 4 S0
o s BN s ol g
RETCY E;JJ g@%}" g«%

(253

o 9 2y )l Aol 5 o b iz eI G
é)mvBJdlpé)bq;g,U\(O.OOS)g»L:ﬂ\%séLJcZ;);ml;Gj
/ .L.E.éyb

I e o I 3 Tasdl 5 g 55 1 i
A e Sl 5l LA L
dl.e S 5= ol B Besls sl (3 x 10°%) s,@b/(st)m))
‘(30x10)°,,,a‘6uwwu,.5\>\u\ D\jéwr_e)
Mw\ww\ob\O‘dbd.b‘.l.&jcdbdeJMOM
u.sJ:S\ Ll :dl;d‘ge

s Joo sy Jal) Sl Bl 01 2 591 Syl
uﬂu}\u; j,\mj\rb)\“:.x.o

(3 x5, ) Bl

(5500 p6,13) 3.45 | GGJT 08 LS &0l S 3aeVI (1

(& yne 15 ,14) 1.475 e

\&

(Gosime p5,13) 205 | & iall 12 5lusYI Gy 281 SesY1 (2
(& some 15,1 5) 5.0308 £ el 4

(50 p1,18) 14,0 | Sy 3,01 4l 5 Co8 3 SLesVI (8

(& yxs Céj 4) 2.500 iw ‘éuj 4 el Aol

(Gsine 1320 0:02 b e I3l s 588 A1 5U0N1 (4
(QL-;)"“ ol ;) 0.0035 LiLEJT & J @ el Lol .Lu iSM

.4.3\);.\4

(:SJAMP))?)OOO Ojb c~>v-d-“ JJ‘ 4..»[.@.: de )WY\ (5
(& yne 05,1 3) 30700 a:wuujuﬁmmﬂowu;,},




L g6
:}Lu‘wgﬁiﬁ,ﬁ.(m.%cm)f«f@gﬂwW;}jciw&mrwy@&&u
% 15V
CEIll Lp sl 18 Jamnedl e gl s Sasl Lo
Il s gl bl g;w\}ujm Ssle . o

10.35 cm = 1301 J b : Sldax)

O =L ymdl 5,130 €= 5 Sl 1D el
:j.>d|

I s 30 035 5T 08 Jaal) 8 ol 8 IS

’2,&5;’(;5,? /

10.35 =57

f-ﬁf-o:- - . - P - . [ - /-‘?'P}~ ’:
§M@)J5}u|olélc(o.1)9}@@’&}‘(3)vﬁ,imgxgd\geis;»w,%w\bm
(1 mm) sl s (0.1 cm) oo

(4) Bynodl 0B Y130 .

g

A5 L) S 5 3 8 ) o591 500 30
1.250 cm . o " 202mm . |
6.0l x 107 °m .» 0.050 mL ._>

wolaia X
Suta qutsitiasin TSRS
- (26



45 ginal) Al Y aladiialy Alaad) cililed) ¢ 52
Significant Figures in Calculations

- o simal I Pty Doloonll olhanll o] ] die
51 a5 Aty e

il VI Jladl b el ool lasdl 15722 Ll ol 1
L:}H&;&F@TE ' j‘““ﬂ &gl
(Scratch) u;;\ Sl sl Ol oLaSI (Aol d) & il JikedlBue 331 -
JIEIEV A P b S Lgraxr
;;,T;;‘uﬁ:uﬂ@ - 1.367 + 13.2 = 14.567
sl s bs 7J x \
: pl,13 3>U;% Aol Sy 3l 5 & e D30 J) S 38 )

;ﬁbié&é}u‘j‘jb‘jccﬂ\j\C«ﬂ‘:\lo&c:bw‘ -
& el J3ledl suad Gglos L-YT 3 & 2l ())L-QJ‘ Sde
el LA b Y

PV 85 gl Bl e T -

1.367+ 13.2 = 14.567 = 14.6«— <=
(Eb‘j:\;ﬂ&ﬁfs)
Moty SLELI ¢ (5) e 3515 1 s
iy 50 3 )

IMM\ rUJY\UAwUJMWﬁU C:U|w.>-‘ ‘/
34.8cm — 5.9 cm

JY\JL«J\J " |u|jla>J\Cg\ Mbujm)l

laxel ol < L gl rb)\!\ S 3 -

05 U1 33l el ol Llos &L ClaT -
sl Cuﬂw\ < (ab)\!\ 5 U slows 4 & gnad| rbj}l\ She
L& gxad (al.ajﬁ\ oy Jfﬁ\ sal d\.cb}ﬁw

27



S A

WW&W)

4.6 X 13.2 =60.72<«—

VAR

BV s ol 1 B Lt 1 Eelal) 23T -

Ay 50 5,91 ) 15 SLE4G) e 351 05,011

.L.csul:-\“ g s O\ML;J\ & ol rb)\ﬂ Sae Lo 1 *\J

ol Al oleonll Sl 81,2 .3

L1 OB ciwlsdl Y sl Syl SBLall ) 2| Le
fbwwcﬁfmj\fbﬂ\uﬁcﬂmd\;w\abdw’Yx
e geal) 2l LAY 0 B el Bl Al 4l

.qwgw\@@a.iuﬁycggw\tu,w

23.096 x 90.300 = ?2

e \

‘:‘;}"*‘zu)‘S 4;.;}«.4‘35)15

«u‘ymﬁ_ﬁcuw (sl_e)\ (5) d_u a_,u‘wj_,yu r,_l., 13J
.(2085.6) z;Lg.J\

Zu Zu s . 5w 8, i Af

Tl e 20122 ]

_ o 2
100.0225 cm
- 10.7 cm
89.3225 cm

T - . s o
BV 2 Jolodl Bl 3 1
20206 1Y) e oY & sl

(287



g
Dl Bl s il 21 o el 3 gebgs\g;j:;ﬁjgou\éu 5o
5.38 x 10° cm—19 cm /
192.38 x 10° : & Ldaxdll
L b5 & ginodl 2 )Y oo ol 5 Qloodl 3 W1 e o ) il Bl 1 D gl

3

: |
s gl 0550 0T s ol S (1) § slasil -
2.38 x 10° cm - 0.019 x 10° cm /
7l g S 1(2) 8 hasn)
(2.38 — 0.019) x 10° = 2.361 x 10°
Sl () Blandll S GasI 3 31,200 3l 35 ) el 555 4(3) § o)
2.36 x 10’ cm k)l Zrnalls Sl e

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

100G
Gakdll Ixlos S 2T .(9.7 cm) Led o5 (24,1 om) L) sb O1SG (0 55,5 Eadab las] LI s
& yonedl B,V G el Sl plutseialy
s B
(W) 32 3 305 (1) 3o b J skl J) 5o 30 Sldaadd
[=24.1cm,w=9.7cm

() 32 e o s oLl Slong] 1 sl

3

: Jed!

Bl plasnals Ll LLoT1(1) 3 s
A=I1lxw=24.1 x9.7=233.77
2.3377 x 107 1irolall drnall G5 Y1 C5T:(2) 5 o)
“ w/:. e . w L2 . Nt~ a*"?"}. 2 3 .
Y1550 0l 5 slanall LaIl 3 & nadl 31 205 3101 e V1:(3) e

2.3 X 102Cm2§y‘§)}¢)l{§e%ﬁ|yjéabcoéwwj

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo



RPN \CGJN\@ATLU?‘}QW \Cuﬂnww\-;ﬁjﬁww | Lo 2 13S0 1

w 3
— | 34 W\@w\uﬂw\uba\&u Gt 2
ézg Sda L.d\ R ;~°U SN bed\ w\
g—}j & gl Cuﬂ\ o s
——10

s S o om [CEAT I J.b. .3
MY\ A.L.,u'ﬁ\ N w\ ¢ ‘S..J\ e slaxe YL

Clawld b oY ol 122U

- a -
qul:.d\ od> Loj

,aUaJ\ u.«L.aJ\ & & gl rb)‘ﬁ\ e Lo
Q}.}J&L@Ucﬁy@‘ewu‘y

AY

: SW‘ B (X) f)‘e ﬁélgw‘ /ﬁ““

Zwib;»&wy&;puﬁw@mumdelauugwu .uu,sm 4
wb—lfﬂa\ QW‘JL&)LWYL(XY)M‘JJL@JMUQMJ@ J.i...)\

Y X

99 98 97 96 95 94
cm




», 2 ( 9, C
i et 1) 6 RS

Measurement Errors

gggx&\sjqﬁilcgww\&gggx@fgijwv
‘;!Es\ cL@..l.ojMd:J\ <l b lodr o s Uncertainty
531 B Ll Loga 15 s s OL 58 6 O e
O@;ngwguﬁmwww\&&gbsw\
/ NG|V PR SR QJLw\

Experimental Errors 3,.\.53 i) gUaddy

il liall Bl Gy & A0 ) C e U 3,28
o 33 g e 22y 251 5,01 L3S (dence)l) Ao
el L8l pte ) L ple
Random Errors :"\;u‘\ glad) gUadd

IS5 de Bl U Asb Y 2L s
v_,awuuu}_m\cw%,_w\wwu\w
JET Lpdiag s o) el Se ST (ol )
(i 5wad)) L 2l ) S b Uasdl Jlucse 55550 Yy
(SUE) DL @l piall LNl slas 5y
o Ldddl j_:.a egoL:.EJ\ ol gsl lel 5 = Fluctuations
BIU R J PUIRES DR NET N (/PN [[CURPE
0yl 2 N1 L s 155205065 515 b L S

/ ) Yyl |

.w\é@ﬂ
c;—Ua;-v‘ U.Au.»:u 4...1.4».06\‘5195“9

@Lﬁﬁb&&d‘d}b&:“b}

:@ﬂ\éu\m
bl Bl Solas 3l
Uasdl g laadt Uil 23 ST o
2

-

: O\baohlg paze\ab\ <€

Uncertainty g;i:i \ é.l.o
Random Error i ‘\ Sl sie gUa}
Systematic Error (,.IQMA Ua.>-
Zero Error L; J.a...a Ua.>-
Parallax Error J/.B.‘J‘ 4 )U

Accuracy ?\59
Precision l..,a
Absolute Error éﬁa»)\ }{de\

Relative Error

y) 2
2 i las

- J

i3l Glsil 2as(9) JSai

< bl Sl 5 4T e



o1 Y el iy L

g,\f;?,s&s_;éﬁwj:wsg_@m\%pjiu&\f;_pg
e Sl 1SS e “:"'?'u‘j &y 2l i\ﬁliwiut’rrzi‘*-“
S G 21 5ol oo 3 ol Bons 5y ) a2l
Lol Jamysie JS b atb e ole La i3l 50 40S | |
LY Eoaly Logo ety (s e S Cidities ol
61578015 s e LT 0yl U1 2 sy b
S gl Gy ¥ 3] o 501 el ol 5T 3 L 5 o oLl |
S 3 el b gmi e ol Sl a st e Ul
;Ua:-Y\)JL.,a.au_Aj wW\w\JJJ_:.\Bu_S\L:JMLAc(S)) \_
J.s (Parallax error 2| ﬂ.;j‘)l_bq o o A PPN |

Selar b g e oo Blite e e it b0 s

L 1 e arle s (o0 i) Sozeg 31 6(10) St 3

ol 55, 0 8 e el 06 L ) g S ey )
Gy Sl o el a1 Y el 2l g LS |
(10)J§_.,J\L;C_¢y,wus o anedl 5 )

M\@Oﬁ‘wuu&g\pwmﬁwuwm

Ble ol e Ll S5 5y b s slbas Yladon 30 s 3

g.:JLwL:O.“ gu\.e_s JLMOJ\ .ia_w}.“ .}_>-U

S (10) e
s bl e eliaall
S &l T JL 35

ey S fas]

NNV 335
Zolall 5,20 S GG
o) Sl § s §1 50 ;\@evu
521 3 b Ltz A ol
e Sgll s gl 3,8

95T ol plasead

(323



(1) Js)
ey obde
.fg,bu@)xjsu’i@.g

b bt s

ity Ll ), <z sl
546 J o Sl
Y STl il LY
O MENSVE
e * 2]

-

: Systematic Errors dadiial) 4UasY)
ol I L Ll 5 1Y

Sl ol Sl ol Fye 58T Sl e 5,55 3T e il
olas by 8 ptall slax N e ) L6 T g8 10 e
(;.>=,.i ! Zero error i;ﬁd\i.hz‘b G jn Lo chadazmall s Uast I
e G Bl el o ST e ) A 53T s ks s

(333

e (@ d /1) ISl 5 Jelay o g e clgaliienal 5 il
J%uﬁgcﬂ&uqﬁk"wr\muhqp\
wuuu;\ﬂg M\mrmvjuc(}/u)w\
umm‘w‘w\mm M\yumvw\f
wu&‘u“ﬁébﬁffuj‘wu‘ﬁ*”my
uw\@»w O rbliae e (AU PR S RUIEN
05 Ut 3 450 1 s 2N 8 A G liaall Jlowal
o e Slel 01 Bt f Loz 2l a1 pols e )
: A 6 5]
dodamall ng\;;i:;ﬁjlz;y guw\g\,ﬁziglj@

Y1 e i e 50 el slas S Sl L
G el 2 31 Jaal I3 e 2z

iy el gw‘wg}ﬁu:ﬁ,ﬁi/



|
&

wﬁ‘&tgbwﬁ@w‘(yib
)54 Ll Ol 3ot 51 500,V 23l s ol By 25 1
Jasrn b U] 5 Ul b lies s Juus 2
oo N o5 Jsb a3 35| Lt g Jas e Sasnal 3
e JS el 2] 3 s g el a5 15 ) ol B eliie Bl 3 s AT s 4
.g&gu’mﬂ” D
:j>J|
Bl s B s oty 3555 b ol VIS Uisls odd oyl Boslin OY 61020 1
)~ i?v/J Fles LBl laoeal ns Lol Bl Jsly, Jsmall 58 2UY) N tplize .2
Doy 35 b shseadl 551 5 G3) Blaas 515515 ol oL Bl b gl
5 0l T (Jamedl 3 >
Rl et 0 el Fe Sl 51 5810 18 01 5y e Jmos s LA OY €810 3
i Sl Sl T 051y il ) B i U e i 0 500)
/ L G Al
) i 3 ol 3 G 11 6 g o Ll Uit i g 5 DUS13] 31 s o 3o 33 4
B3 ol 55 e 0 sl o 5 e OIS 3 ol L 3 0 ST
iiguj/u\i,\;&;sj i)l )

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

e o sl SIS o S g s s sy B o S bl
27.2, 27.5, 27.4, 27.5 15 kw13 Y SLLLdl e lagio JS Edlami
28.3, 27.9, 27.8, 28.1 ol
o 5ll 5 b 5180e) Sl s s ol e Sy 0 G L 355
(28.0 cm (g5l

G4)

i



(12) s

&Mjwauuu f

w;ﬁjakwougu

b gn Sy B b Sluld

3353

Accuracy and Precision luall g 48,

~ }0

G izl Aol :,\J;j\ s Accuracy L3l Bl

5 3ol LS Tl 2 0 501 £l o) Gt
D50 23 55 5 10 ol sl oy L LB s S5 Y
e G5 b o Lk U g Bzl 5 ke Gjlase
‘)Y‘ck.duﬁuj‘db(g)WJY‘MJBJ‘C)LMJLMJ}AAQM
L>J\@ chde\ oda 5¢(9.81 m/s%) (g5l
@ wwmﬁwbb Lok g bl Eo s,V
Mo (& gudall doud uﬂu;wdbijjﬁ\msw\

-
%
-

Accurate 133 63 M\ ol OLQ iglon Gy b s (9-80)
O (BLSYD é.é\fJ\ L;.L.,ajg.lai}_@;a «Precision Ja.,,'aﬂ LT
Q;uj;sfu@ s o5 I Ei Lyl S5 i ol
upw\uu&»\j ouu\fum sl S 5
‘ALM k% Sloldl oda ob ¢«(20.9 cm, 21.1 cm, 21.2 cm)

g Sols (21.2) B Iy e AN gy Lo Bpline LY
‘utﬁ\djbg\ubjaoj\mﬁ,‘(oum) LgjLw(zo 9)
Uz*pJS\
¢«(21.0 cm) g 5lus uL&S\ u‘f‘j ilfi‘d\ fad)l B ey
1<) dw‘w\uﬁ@,ﬂ Bl LaT L5 ol ods OB
.w>ﬁj¢wjui»wﬁ;jg@ﬂpouwé,§s,@

2 oml dnidl s G eVl da B il (12) 2015

A el Tl (Gug)) 35 0
U,QLEJ\ OIPN] 3.2; ‘_;l.a Lo, IBlazel oolulall ./L....,o dozn
J}u‘ﬂjﬁ.«“j‘ j.SL, M“UJL@.QJCM‘MM‘
o5 ((0.01 mm) o Y ok BN s a1 e Sl 5
s & sl O o 5 (0.1 mm) Y s 3] i35



oY1 5,5 & el J3ladt Bus 315 LSS ((1mm) o 39
(L) il ey o Lo Bl b Js LAl )w, 305
el o gﬂL;zJ\ & &u\c@w}\ "@, Gl ezl 3
¢ . Zw . s :
el g G BY1 et G B STl e oy

IR SN su g
?gww\wjgﬂw@»md,d\b:&m\/

L2960
ol LAl e JS 535 S o e D) il 506 Ly 516 3318 Gl e il (Sl B2d
Ol Ule e Tacally Bl G o B9 Il a3 Ciol L o gu L EEG as edline il
3, a0 desl (1.5 cm) (5 sl Lol ) Uyl Eodl

v oYYy vy , , , ;
|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII| (T) M}“M“}sﬁw‘auw‘:aw‘

0 1 2 3 s s
v YWY 1.5CH1=§J‘J.&J\§.ZJ~>J\J/2.BJU‘%E.J\
||||||||||||||||||||||||||||||||||||||||| (u)

0 1 2 3 2. 2 2 o 2 s

€\

kS

3

I....I....I...W..I....I....I....I....I ()
0 1 2 3 ' L el
up’i.m o5 e (05,1.8,2.5,3.5) cm :(h Il oLl o Sl G |
A leons Loy e loe oS T g3 W (1.8 cm) L) LML, 4 el gl
S (3.0,32,3.3,3.5) cm () Ul Sluls Ul b yne S8 ERRRICHICARS
(i) n o g i Sy 335 S b MU Bl Bl 0 By b o5
.@Mq@w
A gl Lol uﬁlfg@a oo Al e (14,15, 1.6, 1.7) () Sl oLl d\u.o-u.e
b s 128 o8 1 g Lo Tk

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo



Tl 2y 61 2 33 *\/
Cemedl Uasdl s el

G373

Absolute Error and Relative Error ‘_,-M-J\ Uﬁﬁ\j @M‘ Uadl)

5 e 3‘
g S.UQ.J & 4l :&5L Absolute error Szt Uasall :JJ;J

01 1 (3 skad1) o) L] 5 Anlied) o)
= i Uasdl

Bl 2 e 5,0 B LS A L1 sl e B2,

5 Lals L e Sllaadt sl 35 1 ks 3kl el
ifuczjfwu\g,ﬁ L»W\M\u\f;\émjaﬁjww\
guﬂbﬂ\@;usbdM‘MbmW\M\wdﬁ\JﬁLo.lS

ww\ N &3l Ua.>J\‘_}A Lq.lSLS\

Glaoll L Uasl F 4.%,3\ : ¢ Relative error J.....M U::J‘ Gl

.ol@ (W pzadl) Ladd dadl

TJilesdt L
o = s
Jsaallinal =

- 100% 1 3 2! Dolaadl & s Uasdl iy g0 i o  puanell s

OlcST .Percentage error [5;.‘,}\ ’. 'HE.EAJ\ (;_w| @u‘ e L;‘U:;j

¢ 7 Aeilesdl o, s
100%x:§“dl&id|=100%x“—=6)id|:£mﬂ|kbd\

4yl ogdll

§Mwwuwéyw\w\ﬂw‘w\uwj
§wmj,u,&oﬂgww\wtsmum,@wwmﬂ
J.@J Mean sl Lo uL..o-(.ScC)LﬂL.aJ\ ,\Jgso,m,

o dmor S o ol T 1 Sy
.ulé\ «Slaldll oda sie o m5ll 4o
Sl Fgazs
oleldl sue
i) Gl Seas Dol ods 3 Splsdl Tl 3,505

= ol g

s Bl S 23S o (b e LS L3S 131
il (G 78 S oY e L a:,w\ ikt 3ue)
G g NPT laciis oA B I uu,}v\

d\&‘c\.@.‘b)l..ﬂwow‘ﬂw\w‘w\b
Sl B = 8 2l Lt



1306
S35 BSES Sl gonll 5] 3 53 5 sl ol ol B o OF o I5Ts OF s 51
33l Slgs F 3l (25l Sl fainals e DS pa Lo g e (200 ml)
Eob eledl {po oy LS OISl ) (63T Lo cath 3 o Ol 3 Y1 0535 00 Lol
:%;L les :;.aﬁ .(190 ml) _;19 SARERUPAN| ;.?& Ol BN

e o b G sodt Lot s St Ll ot U SN CRS

2
R

el B EL) DB L e b 235 o0 Uasdi £ 5 00T 2
190 ml = &ulial) Ladl} 200 1 = olall oo & gel) L) : ol an
3 s 3 s 3 3
Ll 555 stadt St Uil e Uil Sl Ui 1 sl

3

: =l
- - g
| &yl dagdll - uliadl Lol | = Glaod Uil . 1

10 ml = | 200-190 | =

0.05=

Wil
10 _ U.Ua.d . _t by
200 Ypadiid &

£ 3 3 2 .
100% X soncd! Uasell = (g s2all gl Unse]l
5% =100% x 0.05 =

-

o s Jamd €35 Tiny 80 Lol o 3306 30 Y L2 005 (e a3 5 s sl 552
el g 31T 3 i 13 L) e a5 OY (200 mi) D 2l 2ol o BT 3
el el



3Gy e

Fleaaly ot

naidl Sl Gl o 1 C2f 1
sl b el

IS0 G pradt i Uty St Uil 2250 2
Jsedl 5ol Ll Sl s

leole Elam 1 &gl dagdll Oy 5,6 3
) Lede Juam 1 ol qu\,u
.L;Jd-:’}l\e\.c,‘gv.d\qé

ol e e guread) e L o1 i 4
s o sl Sl 0

ENREI AT BN ERIW R Py TR
2l e 5 550 2

ons o) 5o Ny B s 245 41 6
a1 Solas 525 b Ll Jab ol3 3
ol éfbj Q‘bfv)‘ v

/S

el b s

ens S ¢ 306 Sl 1S 531 5 31 g

(ol Jo on s Seadl o sien fpa 3351 10N sl |
J"’M‘%‘BJT“;’*"&J‘ géUwJ\ %9J'1’q:"3";'d"j

: Jodl S shas

O~ ?‘wf g 3
3V ol sl i ¢z goaee 51 3 20 05l

. :
st sy hall (e S ool lel 1

s Sl 8 Gy o G A el
S Gkail o ST plaodl 8 fubind 03
-5 skl @,,\:J\{‘a,pdug;w\@w
%JM‘&;%LTW&;\M\J»@@‘};?
S oy AL U3 s Bl 591 0
g
& Sl B G LN S b e
e SR Gt el G A i 530
(S B e Lo o e (L)
L‘ﬁ&‘t}j&@ﬁqﬁ@\id}j}ﬁ.
sl S e o
3¢l 3 Sl ol éj (3:2) wjbd\ j:,sf.
sl 355 JS B Fers Sl

P s i‘ é‘
Lol | s i3,
1

(S22 NGRS

3393



®

& - - 8w é ; P s
o By e 35Ty ¢ oot Uiy 3 il 350 S L 1
. :
S L S 5 5,01 . 2
2 2 ’2 £
2 puidl Ll diiodl L)l . ol Uasly gt pall e, |
- e & 3 - ~ ; ° & :
Sl o1 5m g f al) 1S5 5505 31l 2158 il 535 5801 815 B2 s« JInT 3
(194,197,196, 193) g 145V wlald)l e

£ &

Sl olald Gleodl b I 2T
Sl lals p ollas V1 53lan 52T (200 8) (6 5 1o 250 8 el Al S 131
(BAm) (g3 oSr g3 Tl B b o3 5 el a2 sl s e el Sl 22 4
1 b Lo G (8.0 m) (g5l 8 41 J kel & il el 1S 13)
PN w.J\LlaoJ\ - ;@5‘@‘.9 HUR IR
Sl (s Easstal  punall (pe da BUS i) &2 15

—0\

IS

2 limadl el fpn a8 Sy S clinbal] e ol b 50
:N‘J"SW“,M&‘Q%U;*J&@/' ks Tz
= <= SERE TR
2 w . . . - - - _ - 2 n o .
C)J.«J\gw \r‘WLM‘MWwQ W™ Q))S "’l'“f

2

)yt Tl ) Loy ccolt L 5 O (S 31 (G Y1) st 30
U1 3 Loy i (5501 o 3 (ool 5 gm 89 o3l 36 sl 580 s S 6
o Gon L D3 Ty 81 e 4(5) e il b 23 e 353 a0 ol o350
15 e oY slows T IR Le,;u & 551 Ol 23R J szl 5 cLgnis dlamel
B s SNl 5 2ol (1205) (g5l I al] 550 oY 3 il Lol cils
o 2570 FHEA(
B g 5503 8583 555 et 3 23, e S

(5) 551 a3

1.32 1.38 1.25

1
1.10 1.44 1.14 2
1.48 1.36 1.21 3
0.95 1.42 1.20 4

golaia 25k (400



A ow o A 3
Qi gidlg <Yl L ol i) g 1
Uncertainty Q...‘é..“ é.\.&
Ju:ﬂcj‘c’”wua*’@bby‘&ﬁku Js
L ’)wuu‘jb\wa‘drju_o-‘wL}«a}u‘;J\uL«w\
;;tefeﬁ‘ 3ol G5 ok 8 s Bl e 5 s L Lo
J1s G5l eS8l 3k dx Lo« 58 (23.2) slmadl JSII 3
d z:,;;ou;,ogicaj;(m)u;u\ouw&jﬁw\g;ww
La.e) s |ia 5 <Resolution «qu\ 43;» 5 Lo J..‘u P Bl
=t of e (V) Sl T5b ¢S31 dganl e B RN PEAY (»Uaﬂ
aﬁw\og\,dlw,s\é\ (23.15 < V< 23.25) 3 2l (o o5 docd
(0.05) ylies Lge 5 5 ¢ ol SmS 55 (0.05) e il e
e 3 (0.1) ¢ uliel) aﬁs&@@ui«ﬂﬁ@hﬁ@;i@aﬁ
S5 iy un;\,dwucas;,.svwm\ Yo e ghae 8 4S5 i 5
«(£0.05) 4ol Je Gy . b (V=23.20 +0.05) i3, sucll s
el g 1l e B Cias sl 5l 5
dedl G olieS ot e ) D3R Ll OIS 135
15 ecd 42 (0.01) g 5Les gﬂl.:a.d\ FER oL.e ¢y 3laeall L/}QJ\ & C”pﬁj‘
Sl 5580 100 e (£0.005) plitall 3613 B okl ;lJ; 0%
«2J 5 (V=1.200 £ 0.005) 13 50l o wliall 313 op0 G5
e 53105 (6« poliiad) B 505 o Jir ol e ST g Ly
okl b o A8 el 5l

|

ey i rJ& e 16 Gl asliadl B el psliae, @MYLU@
&5 e 5,5 LTS ubLﬂ\)\JﬁMM\ergAS)cww\
.M‘?}Ggq)}"fj/‘;W)rLﬁ‘o‘ﬁ

Qb



Ban gl daa) o

il Lna Alaa 080 Al e Jay Ogn 500 el 1

53 5 (ST) calas 5l 21 sl i) & ALl (sl
Ao kg . |

mol . » km .~

(ot (ST) a5l 2 sall ol 35 ) jall A jo (uliBan g
f\:’}“ ié,)d - o galis ié,)ﬁ .

A s Culgiseida o

Ll e (1g) 33 5 (9.1 107 kg) ¢ STy ALS LSl

9.1x 107, |
91.0 x 107% . &
9.1 x 107 . >

9.1 x107% .5
Al A€l Ba g Lad i s (B sl ABS o m Gl L (Gasl) 233l sl &S Gl
£(SI) claa sl 2 5ol SUail) s

kg.ms™ . i
kg.ms™' - <

kg.m 's™

kgm's™' .

16 s (00.030740) Lkl 8 45 sinall o6 Y1 e

c\-a')i 4. @G)i 5. ;:GJ‘ 6. @\5)‘ 8. 1

) d aia Jeall s (890.88788 + 890.1234 + 890.019) 4y clulal) = C"L’ ¢l ) e |
16055 O ima el sl 385 kel 35 S (18 o ginal) 8,91

3.5 4. 5.0 6.1
ﬂ 5 sk o (8 Eaeai 3 slansa (e 12 2 030 (i
: :Lﬁjl-“‘-’.. (Cm) BAs ¢ laall J}L lassa
[T TR T ‘ T
3.70 & 2.70 . |
0 1 2
em 2.700 .> 3.7 .=

olaia 27 i sz

walall @uleill asia "( )‘



baa gl daa o

Ll bl 350 siall pUadY) palliad a8
A Jaialy Lgmgen il (3 S5
5o <l e bl ) S L Gl (S L
850 IS (8 0S5 andi Uadll Jlaie (la LUl ) S5 Ne
g ) Ean Gl Alee ) S5 e 13a Gaat 3205 5
s Y & LY il e sana 1 9
8.5,9.5,10.5,11.5 . |
9.0,10.0,11.0,12.0 .
10.0,10.5,11.0,11.5 ._>
10.4,10.5,10.6,10.7 . 5

il 1 o gumll Ge s LT 5 (300000 kim/s) § 1l (A ¢ guall de s 18 Y1 Jarid D
Aosniall 000 aladiuly Ll 23 cclaa 5 2 sall alail) cilas

e Lagad (IS i ol udl) ¥laa (ge cllae S 28] 3
Ll s g Y dsle sa¥l L o clasll
e 4 {58y 3 Ll e 56 ¢ giall 5o 5 B A Ol cm B e sl am g Gl A B 101 4
(Aka) e ST Aa 5 ) B30 58
A-B . AxB .~ A/B .o A+B .1

5 SU a8 Ciai Lad e afidll (pa panSae G 8 planse e Caaia s AV 8 S ol SN G cGilal S
Sl 5 3asl

) G e

0 5 10 15 cm

PR S



Ban gl daa) o

a3 IS a Aiad) e Ll chansia ;s
Gams”qtumwam 3 3 a3l
e Sleal (JRAN e alaie YU (g 5all Sl

55 Aty 55l Al

e Gl LA () e A pmn AL I (B RG0 4ppad) Bl s 1805 5 7
LU Lhad) 3 Cule) jaY) fela s Aluluia ¢l ghad Cil,

Axdadl) g &8 el 3yl b

[ i 0 oo 230 A e e €0l dakid s Hlsia e

ol ol

a0 |~ a0 |, . Lo A giall eﬁjij‘éf“
L RSN

S 20 Gadad ) et o 13 € (5 AN aladi) G Lo s

=) =) () ke ol g ol

ee padiul cpa B ¢(6.4 Mm) (§sba o33 5 el l) QS il uld 8 405l MK aadi) (38U s 8

S Sl A gl Al (f Eadle 138 ¢(8.34 mim) (5 st sdn sb sk S Gl (8 e s Sl

RTEN Sls e o L Ll ¢(6.2 mm) s s ¢y il

Sl & 38y T Gl sl Gl

flasn ST ol G5 L O

€38 STl Gl

?th;gs‘;gjumwsw &hs

Jsal (b Adaall bl e bl o (e pane il cdiin V1 Kkl ¢ s Gl 3y a3 i slal 9

1l pa Cpnad ) e pamnall 5 6l e S0 By a1 e sanall )58 i ) gl

ie samall | i yazeol ol 15 ,&Mpﬂ\@u\@mmﬁMW\@;i,i

5

sl S ,
9.85 9.83 1 ea) D0l $48s ST (1) (A oy gl el G L

9.81 9.72 2 G.\.\\A\ JJ.\\ Q?.Lu.m s ‘55 um:}a;d\ Lg\ 8-5 Ja —
9.77 9.76 3

9.88 4

9.74 )

L_I'\JLED_LO')» e

A (44



Sty gt

forces ama Motiom

Q,.al... Cﬁwé)&nﬂgwj 9|ﬁ3‘gﬁmbucb|gwumib¢xﬂad|d3bu
duo,.w‘, ¢WL~.>|@°,,,J|‘5,A| &AJ&‘_,&@J&&J‘JWW;JLUJ»
Gdf@ijs‘geébﬂwda;y&ﬂdﬂ‘w.:)Lol.ggpj)”ggb‘/kﬁ.ﬂ

z\\

3

45



-dalall 5S4l
ols B Lo me 65 el 3y
EVSCN [ PV | Py S P VS
55201 o el 8 o) el s

4 5,5 )l Elaneall

3 ol 3 55 il 8 01 sl
Newton’s Laws of Motion
S5 Gt s bl T i 18 S0
Lednben s Lo oW1 SV ] 33 5500
el b s S5 Loy 15,

S o Sl : S
Applications of Forces
Sl G sl fasend s ) E 500
el 3 5555 6,28 Slidss b Loy
Sl AW P e HEU
S5 285 S el plosr 1 e 35

Lo el Y1 s




?\SJAJ\J gfgﬂ\

= cﬂa‘df}cﬁ&ﬁ‘mcp ub:‘ﬂjb‘ﬂ‘
\A wﬁ‘w@}w coJJ:.wA v,\ﬁco c)Lw.;gJ,a)
J—“fWY\LWQAJJﬂ\ MM‘ubLMJ
:J.Q.-J!o!jk.&
ot Uy CoSIL Bl Y 8 A1 o T e Yolo (6 gt 26 yores 31 3 o 05kl ol
Zz £ ’ w [3 - - [N e . P o Y z
Dbl T 88 A1 B f o LS o s o050 8 31 28 5 stmall ol B 5l sl 22032
Bl olie Cb 5 Gl 8 5ol e

& el 18 N1 d1 3 ool 3 35T ol 351 el ias 0 Y1 Bl o]
.gw;w\hy&bmﬁgumﬂscz)&sjw\j;s?g
w\j‘wo,u\_sfwds bpwéwmé,wuﬂ\w)\dwhﬁ\cpcpi u,>-|
(Lo 303 gl o B G0 Bl oo il 313 25 1500, mu\u\,u\,;\jcysuwwb
Gl o et 3351 oM oot 05 SU £ ) 2 0
-’Cu:.,,w,j*w‘
U\MﬂL@;udjmwuwﬂcdwbﬂ‘ycu\w)wwg\ el il
- JS1 &2 o SlazsNL (Column chart) s has .la.laaw V...«j (leJ\,ym.H ul"’
L@J\wyu.ﬂw\um\jdu\ﬁ;\‘}u 2
?@W\ﬂu.sj%fq@w\ﬁwu cw 3
Gsﬂ‘foju\w,wu 2250 4
Uaae om0 St L ST s o o £y 280y 2 235 0 5
y@s;gﬁmwé@gﬂ»@.ﬂd&iﬁ}gﬁsfi\; e,u‘wwy 56

gs*’pr-‘“b
47



eyt g i U9

Newton’s Laws of Motion

Concept of Force 533l A g¢da

Flar VI3 S e s 2T Lo il T )0 g S
3l el Ly 6 5L el ST 2 o 1 e B
S odls (G LaadS 5l a5 sl 5l s Sl Ty 3
8535001 51 Sltad oL VT daleieall g 5301 336 5o U3
Lits 13 gl gl 5,30 e s g 6] e 5 0
(1) Ja BT jlall e e

S Zs -y D a0 35 53 L Force f}fd\ /:J}f
515 5 550 48 ol 1 i i L S oIS S5
S 31 28 e 51 Lokis S 5 .8 5w 318 ) a8 f 55 L
EPPRRCRRN e
€333 3 soniall Lot Gioes
5 5lal) &5 ol Dl Jas 1 (1) S
(88 58 35 ) ] 5 o

) ywyadl

‘ L w
ORI
SA Gn pisd bS hay
g P M\gg}p\
N RE Cioy (Say deckens
.(,L«.;w s
:(91:1)\5\>.\134
el E5 ol Dol Lol @
§ Rl it 3,301 585 Le
Ao e
LWl de i G S AN sl e
sl CjLw:J\j
&ggﬁd;;w\éjs/w\é;bﬂ
48 S35 B Tl Pl
>l
e el s 815 5 5010
gl
: Aouaohlo eazs\ib\ <
551
o (s 53
W2 e Al 5

Action-at-a-distance forces

Force

Contact Forces




255 el 3330

1

el ool b s 58 3551
L“z‘w&’}ﬂgwugwfwxwg
L@.ebu\j J"" L@“’f”l*‘u*‘%J?jui‘bbJ\djbrWY\wwéy
éu‘chh“u’L‘é‘U‘d“"Cﬂf‘”r‘”’Jbé PRI P P e
u‘ﬁ““’u*"%-’)")f&uﬂvﬁ,’\g)&w)v\m:w\oﬂju

M&_MJ\S) jﬂ\obeup)Y‘yuhw‘féfMjchY\

b smeteadl 501 B5,(3) Jedl

e ol Ol clolal

o (:""J“ el S5k gfﬂ“
o y3Le o 2srs pe

L S

(493

S e o

Classification of Forces (¢ sil) (diial

s Z z e
Ll 335 Jie 6580 Gon Adleieo Bl T Bl G s 3 Eo s

- e Sy 080185805 SN 8355 A 335 (Y

o8 o

J.sugpj.;U\L;j.ejcuMBU\ngs Luuum.e "o Lo (5 4|
Contact Forces (wadall (5 68

p&&&SﬁL@M«M@fWY\ \J.»Lﬂ\...m%&.ﬁna-ud
Oy‘w‘%"ﬁf ﬂ‘@wW\@fde\ojd\ubmmo;

. s J&“l‘”mu”ﬁ ﬂ‘ﬁf—uﬂu&\ybw%qb J_Q‘dg
‘i&wgﬂgb}ﬁ;b« :(2”@‘% sl C-E...Jbv—a-“wwoyu“‘j‘my«ﬂ\ )—4-5\ cwﬁw‘éﬁ
um\clmwuwwmiﬁ&j L
'aﬁw‘cﬁ—gé J—iwj\ s Gwﬁ’d‘cﬁw&omsw Lw\)dj.io_g M.Ju‘« ij_,

Db o e g 3050 IS 5501 Tl 53301 (2)

Action-at-a-Distance Forces 2% (& J-‘:-"m‘ X

(3) et Bt 2 o ol 8013301y bl i 50
& o . /: y )

B b5 % 58 W 5,1 Sk eV
MJ&J‘Mcf.T
W@ojﬂ\wbjgﬁ|ojd\,2

ool e laned o t&d\g.x.?ay.B




Effects of Forces ¢ il (& Al & il

SISV L (s ks Bk el Y B 53l S5
535 o B ey plaar DU &S ol Aol G 5 0551 oy

Newton’s First Law of Motion 3\5.);3\ u-°' G gl SN &y i)

cwﬁ\cb&\&ﬂyudw\ L«.ﬂjﬁ(\/4)J.<~J\}W}

%;&w LRl (F) Go gl 35801 1les 053 o0 Fly
5 sl Zay o3l SIS L, J&.m_;\uuu\j d)jj\j

@SFEBLL},EJ‘M‘M‘};U;JE\@\@J&&;

’*'SuowV\gW>1~§puu@zJ\yJ¢uiA\asw}

Jm\yu (f) V32 Tt Bl ZBVI ol o A 0B

JRSIVEERE LS PR S :M”V‘ 501 ks (o /)
a8 52 O ) o5 o301 o o sllas] o

e o 88 ol 50 i o8 by (o [4) S0 L

\.Uc\M&Y‘gM&bM\oﬂ\dﬁiﬁM‘gM@)Mﬁ‘ s \QB_ZJUZSLMJ;,_E\(T)

0: ,.f s .. z . . - 5 - T‘;l - E
W5 053 Bl Ao g oot Lot SIS 2y o A Sy
Y R E (2 P o b odiialaeds By o 3 (O)
.WY|¢JAY‘WLMG.M : z z X .
: \;@éJMYMH;ﬂU

el el S 5 ¢ 5L ol 3 @J\M\fm .

‘M&jwcwbgmb@fu

V.M?J\)c ojﬁﬁcﬂuja\‘blvl._smd\u&oiyusu‘
. ¢ s
458y yl e o T OF S Y it Jast S 26 e s I el
8 z

a@’éga&jﬁsw\w;i@w\j

L}L;QSJ?J‘)\CON\WUAZZSJ?J\QBL)&LJBUM‘»
.((4,:5)>J|4.JL>’w }WWJBOﬁuJJ)JHLACML}@ﬂjW

Fn

T

(M

Fy —) éSJ.»J\Zl;,_?\

/
Fq (g))
Fn
+ ) S ol bl
Fg (=)
(4) J

.‘;.La éjl_m.;

ESJ"’J‘ 9@‘@3}&5}
E}mj G i Dy o ()
\;Méjuw\

dj.djbbw.o.}\\.o i "/

u\é.:«u,a.ajNewtonsfirstlaw&j..)d‘,wd},wbdﬁw J—w’wu&fpb V.Wa_}\u\

058 I el

(503



e oy i 3 *‘/ u\:-\)\cla.m uwuwﬂwbgﬁguﬁuw

«(10m/s) )l & b e s
(PIAPH ! 3_>-\J‘>H Lo
$(5s)

S G s

S ol inlide e 45
S >

S5l b e N Jgiadl 223
oA Gr 3o I3 (AB) o]
(B) gy | BB | Lo
(m) (m) (s)

0
3
7 12 10
19 18 15

& o ¢ o B
L 8o oy D5y o ¢ e O30
ALY JIELS 5 LS Bl 4o 05 e

(5) Jsead
B s Byl ()
ROV y IS 2\)%: 55kl (O)
A 5 33 e ot
555l Al 3801 5,85
1520 5,1

G

2 2
B il

Ju\j;j‘j m@uwﬂwwwﬁwu,\@ww
WL;UJWMB wuﬂasfd\duvuﬂ/s)
lia s (10 m/s) Wjldie &b de s «(+X) soee ol u*“*“
‘sﬁuwwm‘}s@(mm)u)\mbb\cur.@\
ide I (AX) de il i 5V dens 2] 2l S
:?Uymw;)jwpw\gﬁy\&(m)y)

v = AXx _ X — X
At At

J\MY\ jd\ (x) c@(@J\ jQJ‘ (%) (&
uUltJL..JI
’wwm‘owuﬁ_&pumfwwéfwy
W Lz, wa ol (&/5) JQJ\ gy @LW.S\ b e
J\mﬂ:j«pf,ﬂu\bjjcu»)\uﬁomojw\éfmjmj
crUa.;bﬂ;)m;JwJ\d\wuLomeJ\uﬁjun JSde(IOm/s)

M}«(d)ﬁ)bd\fjwbtjwjfwL@;bo)u\Wy\.U

,dl\ML@J%ude\w)\owldburJ\jﬁﬂw

Av =
At At

) el (1) (sl i o) (1) 1o
el o JS o) £5kis (m/S) B LI U

%

&
Ol g
ﬁ‘

a =

Lealadls Lajltie dyaoss )Ll 5
10m/s 10m/s 10m/s
W W2
G R R
Tl E.oﬂ (M
10m/s 20m/s 30m/s
W <X <X
X x5 X %N X% X
ELFls (o)



5
= [ldGal\
é«-al}é&ﬂibﬂ(.(+X))/j.>we\.>£bm.3.:wﬁLg%u&mgﬁ‘:ﬁ‘\sﬁjw%%

SIHI W LT (16'8) 5 0 dns (20 m /)
(r,=0m/s), (v;=20m/s), (At =16s) ul..la.m.“

(a=?) Zg.ajlk.sj\
:j;d!
B sl g5 lecll Sl
— Vr— U g .
At
a=V-0 _ 1.25m/s’
16

ASJ,>J\ oL>-.sL: d)g.t C)L.wj\ obu‘db ij.a @L«J‘ °JL""!J (+x) Sk ol:ub 4.5J,>J‘d‘ Loa

@ JM\ ub ‘JJ GM

5
e 2
Om/S)J\ (45m/S)uﬂL@aﬁfﬂJﬁLdC(+X))j>woL>ubWbqu>de~w0)L~w .

e)u\ @Lm; W\ .(3 S) J“)’w
(1= 45m/s), (1= 0m/s), (At =3 5) :llaxdll

(a=7):S gl
:ja.ll
v — v, M psen] ;jLM:J\ Sl
4=TAT
a= 0_345 =—-15m/s’

oL>u\ wga.u d)&v @L«WJ\ oL>u\ OU M.JL..» @L«J\ oJLij (-I-X) 2570 obub ASJ;»J‘ d\ Lo.s

Te 8

\L@L@bo)w\w‘y\..chuouj\(45m/s)upo)w\@f~waeuc45j>d\

(km /h) s 538 ke &5 o0 2T (30 mim) I3l (20 km) § s 3



(M

1(6) Jsea!
A e B b fldl Sl () 3

M\g}dw\

PIVCSN B | FUIPNY

- deaa=
P S . .. . o 5
U e il Cn(e) | Sl JabT ALl }A\QFM\@L“&&M@@LA\

M&”‘M’JL (—) de‘w\d\ c.py &JJ‘(u /6)

i Newton’s Second Law of Motion ;‘Sﬂ\ uﬁ Crigedl ‘_,.'l;'d\ Ssial)
5 e ol 25 01 IV 0 5 e
Pos . 5 s s _ -
O sl Gl .@L@ﬂﬁ&.&d\d?ci&ﬁ‘;ﬁ}bw}cm

AR PSR | }a\,@u\;ﬁsw\’céﬂwd@w

@Jﬁrw\ydﬂduwﬁw\@ywﬁw
U&JMG(MM\Mme\;u@ww\!jgw

d,\l\ yJ\ = Newton’s second law -y 4.:J L;’LJI gyLoJl 4.0\....,9
.((c/\.g gf}q.” M\ 9‘5.0.“ & L’Jj.la v....:J\ C)Lw.a wb:.’»

Z
w
-

(Y BYWL Lol ae T

> F=ma

g w 5 w w 2
By L ) 3535001 AL o185 8 (U0F) 1

(N) 5 51
(k) 34 52 ol ¢l S ()
(m/s%) s> o Wl g (o) ’@u (a)

g,ﬂ\gzj}g\w‘zgﬁ\(P)jﬁ;\jiw(i/ﬁ)&}m\ga;
- F5L OB (2P) e 8300 Jlutie iy Ll 5 ¢ J8Y sl

) 3550l B LS5 Cae Lty G g &y o)

Al lsil o st ccanall Lol 8l ¢35 (m)

} __ 33\3»3\.

ol | S S B Al 15530 L2

B3 £l Al 831 Sl @m/s) ke B B (5 k) Ll
> F=ma . (m=5kg), (a=2m/s’) :Slkasdll

> F=5x2=10N

(CF=17) 10 sladl



Newton's Third Law of Motion 4S_al) uﬁ G gadd Uty Grgi\al) |

Newton’s Third Law 5 5oJ Sl O #l o poes| i).(%

T B A2 06 (B o) o Jolis 13D 1591 il |
qdwégm\gw‘y\%gjsw”\w\%g@u(s) ol 3 (A)

((A) EM’L“@(B) ;...}.J\ L@_‘j_‘,w'jiﬁ

& s )‘w)‘¢ .
(St 8l OIS s (B CA) 4,8 (1/7) ISl o Sl

(Fy) 52353 (B) 5,501 3 (A) 80 55 ¢S pols L |
5 s |

)\W\ d‘a ‘ujl......o C@J oj.a.: (A) ﬂ\ (B) JQ‘ J.:

o ] (0 f7) JS 5 e(Fu) o1 L Sl
a3 0l slze 035 Lo s e Jadl 35 6 51,0 2 ol
01555 g Lol 3 015 et ¢ 531 s ooV b Ol ot

-J*ﬁ‘iw Jmill 555 0Land (el (o B

M\&c@yu\MW\MwﬂdU‘dyw‘urm

.d&oj\J\;prw\jup)‘ﬁ\&od.i@j}d\dfd\cjj(&JKJJ\Z,;;}

RN 0 DLzl 553 o

u*”ﬂ” J-’f JfL"-JL.’j it d” g;—ﬂ-g u.a)\“ o rJ.aJ\ j;&e ef.uj\j
L1 ] hbacd sl V1 S Bl s il b & sloos 33 ol 5

1S ol el
—_—

S el el
4

o

(h

OO

()
(7) s
e Slaza ol QIS 3 065 (1)
S S 55 polat Ll ()
DS 5555 s 35 6,21
RERCPOPISELI R W
.au.j\!\qa

S b i1
3,59 5 L2V 35 2N
s JiYl o Sl 55
0, ST LS 5113 55,0
sg) a3, Lad ¢ i B8

.M\ww\dy@&wd\mdwbm;ﬂ p: / ~

555l el

95 54l

s ¢l 3 1(8) Jsai
oz st ) 5 1 sl
L1 ) RN

543



e 5 3o 85 F 5t Ao} 38018 15 Lalis anel) 5 ot Dol Lal s 015 500

v . st
.:\.l..mwojzﬁ:sj}j:

g:.i&-\.(208))(1min)oj.l.9o.»j@(400ﬂl)&kﬁbc@i&ﬂmﬂwbgowﬂj:C;.:O-T.

Lo o Sl

3 FINUS SR PR WP B O\
vo F EPR - 2 o6 e w 2o, PR
335 S ot 35505 e sall b o 3l 8 e S gl Ll

8 o 3 ) 380 tn Ll

A 58T € a3 b 58 5 o B T Sy 00 355

.(6000 N) ;EAV\ sV e 5 5501 il.fa»d\i}zj\ 3;: Lok (1200 kg) LS § ) Fols 2],
Il we“:”j‘M‘gﬂ‘}‘jww&u;ﬂ%bkﬂu‘&:ﬁwwbj.l;j
MZ;}J\ M\iﬁ!\ ;/4J.-La3..;(i...>,3\ GuS1 gl g lld foy el éu\:fﬁjdy‘

35 28 21 14 7

2? 3.5 4.3 2.7 1.4

L (SF) sl 33301 BN eall e (a) @w\é?‘@g | cu‘&j i
ol N gl

Al Loy Bt e o s L il
?j@\&@%tﬂﬂ@mm

) Bes oy Sl el S8 a1 3580 o Gy ol 05 0 01 5 o

(35 N) iliasmall 3301 Sl O 5, Lolis il 5 ST

sl SN 22 g e Llalonil s Lol 35 %0, (skg):fd;s;:;j%’@:%;w AEE

ALt 30T el 38 5 500l Alamnal 33801 Slaie 2T

2N 10N B 3Ty il s 2
« 8N /

55 o 2%




ﬁ

*», 2 *, U
L - [ [ 3 i
Applications of Forces ) U"Ja'"]

L o
Air Resistance &) g¢d) 4a glia :émﬁ,)\gjg\)\}

LS o Gad 3t oyl 1w S el Gl W1 38l | 3 sl sl b gl fusi
gl.(_.ﬂo.a ﬂ}SJ > CAir resistance ¢/ ¢! i glie and 3 (’L-V’Wu-’ﬁ)’}‘b-"s S
53555 45 ol puSias ol B35 AV 545 (’L*“’Y‘Jf““"; Sl
] S Pl &e o 25 a5y AL

o8 - e 4 W5 L. e wew
LS LS N ES - bl gl e slie 335, el et

L&
:AM‘Q@Y‘éygbb‘)@ﬁchgL?bﬂb g )
:@w\éu\«

4@13&&@83&&\)9&;\)_@)\§_Uw3_@5
.L.p-’)!\
(9)J.<_.MJ1JJL,| UOf,J\;\,_@\UJuAJM e

S o el gall daglin onl md ol @
ést\ch‘ /F‘j&,}éj /j - ij
s s 'PHJ“':)M
Jadi:(9) S — — - J ) . 3. .
b i LY 4/—+\<\ La.k&%ﬁ\d.aéw}‘ﬁ\g_id‘
2 s P

) » - ‘ J}-/’ 5 .L; .}:;..

o) el a gl \_(_/‘/ &gyl ag GP gt (P P F
Il LgéSyJUé}ﬁ‘&.@WéMi'

Lo Dty Sl Sl n s

- s | : : Aobuohlo usslabl €

i ' S : Air Resistance ¢! ¢/ i e

Elastic Limit &5 o)) >
J

o

Gl W5, Bl eda Caa-1997 ol

sl )5 a5 (1228 km/h) ) Joas 2ol

% E . %
&lﬁw&g;;g”.uj g\}d\ &59@_9-».4” 48 pw
Ny, BRI TO R R PR [P VIEAPER

.



57

/S

o gl o 5lis

15 575 el (2) Sl 355 11 35Y15 31 ol

> gidl dndab 5 35 M5 S oy ope ST eI Sl )
(s [ 5V el el

:M‘é‘#

2
&

M“}}jw&LA:)Y\UAAJAJ‘MJGA‘)GW\%)}J\M‘ Sl -1

d))\ QWM\@L)&)Y\C_E“J\OM\J@J@ L@..M.a.»
LSl

5
&

% P s ;“ .
RN \as),j\@ucéﬁss);\d»ly*wo;dp 1ol —2
R “ N e .. " z
& 0P ) Olerd) Juas b can BV o Go 51§55
a3 531 s Lol

J

yé);\i;ﬁju\wi@i‘dx}ws\ﬁ&aojwb-:,3,1_3
QWM‘JMJY‘@J‘?WWJ@J@‘W@%W
u.’Ua:-)/qu;\

-émm, 1.\,;4«1
(1) 8 sl b 35 3 32l A 35 5y 50 Lo o]

g
&

QL@.Sf@@J)J\JKMLSQj&ﬂ\”\wSc(Z) skl : 1.2

Q%}wcb‘gfb&Y\ngﬂ\ (é}.ﬂ.‘\j‘)o}d\u .3

QWW‘&%}¢%&\¢%}J‘3)WLA&‘4




AdaBlid) alal) A ¢ ggd) daglia )

Effect of Air Resistance on Falling Objects ~4,
L;mg,zjw;,aiuu\L@;Uruqm%;g\,@\i”uﬁj%;:
ru@%z@\;xsuj;‘uéﬁj .;u\g{ﬁd\géﬁby Lo o
D6 63,501 dad oo AL B G B, e il
lon] 55 19 el 2 B0 5105 555 LsS o sl pell o slie

o sel) n gl
: 3 . g z PO
J b Gy s L V1 e AL 5, 1
bwm}@Té\:;j‘w\a;ﬁsguyb@\L}uﬁéb; sl

w,swwuﬂwjuwus);uc;\%uu@wcu‘
CJ‘*“""L“*"J"JS\ w\&,;\@mbww ‘d)j.“ojs caw»waww (IO)Js,J\
Ll oMis e 3 5 Sl 0da Cosdimon] 3 d,,}\o; Al Bl e el

MjLQAjtJA«)UM)} L"’AU"’J’O"‘\'I’J'A"L"‘@M\J’L‘
ols B Ul 8 ey (10) 8 W S0 (T E

: SO
ol ) 533 b ol sl ol 535 o s § 801 Lol | oo Gllaall Byl L G
.5¢wu;oﬂ;gr@\;ﬁéiﬁj‘gu\ioﬂ RECERE IR
‘/ | Sl G Sl byl
J.@.e 49L>=wj°|)>g.~Ua.u6J\
?‘bAH\“‘%S?yﬁ‘ngwgr}lMM‘ u-”;""-“ Lsyu_gwé

% ol e Loy Sallay)
e 8 LN o i Bl ity by | S )
Fe ) B9 ) 5 g M e ) fs Bl By P T
Gt T T , P ool ek depu (B

Mags & laall Lo el gell Lo ylae 230 uﬁy@c;\}.@il i 5laes Z;bd\jﬁji}d\%ﬁd\)ah;a
duwmfd\uﬁwwnwm\,éf\r1971¢u@j Lr@.nu;u,m&m@w
(1.32 kg) iS55 oo o S T3 . ;\ﬁ»f‘yw‘,@\c_\w bl LD e M) (sl

-

s

J\U.pycww\dejwtu)wuﬁ(SOg) S dlo ';s’y‘:ﬂJ/dWJfl"‘wJ"
@W‘%W(L&Y‘ d‘ p.,:.:b cL@..,/wb M\@C_E‘J\ :
2 ol Ao slae Oliy Al

Lgbcwcua)\]\u_o;}mubju)j.bww

(583



G50 15085 (5301 S 1 (1) K21

0l el JS2

C B3I Sl G *T/
ST N PN
b bl pald

3531 S B dul s (12) 2

Gt gl 20 B3 S5l
§0 By gl 3 o) 1 gstedt ool
(X)) yen e DlazV15 . (1) y e S

pedl S B 5 a1 i
Effect of Force on the Shape of an Object
O (1) JStl 3 3hal) L Eblens 5 o Ja bl Sie
LSt 13005 3 St 5 i ) (6355 L 8,350 (50
Dol sn 3 el 3 Lo 5 65801 Il A LYl
C@P\u_u@\zju lim ol 1yl 0 L
/ s B s e LY S

S Ll A Jmd (LA o2l gl e &5 ]l i«ﬂb Geks s

Jsb LAl doniy 355001 53800 Jls) Ry calgb Ziany abi
Ji”uéfuééﬁ}«ﬁ‘éﬁﬂ“}wwﬂw\m;@%g 5 LA
Sk B JE S e (12) KA B el b o L

Jﬂéﬂ.ﬁ‘t/\.‘bl“ﬁ‘UJLJJJ.:AQ}QQ.Q{U\%;J&J‘JJﬁcg@U\

Al el Jgb b Esb il ads SV 4 b | Al
° 2 < w
) Gt e Ey ol iy 3 Y1 sl 2
/:;“_5. a3 aJlax ‘94..53:‘ Ew" )J..B.A/' a3
(g ad sl lar w1y ad 5 5 501 55 A1 liie o A5
- z 5 ~ P ﬁ:} 2 .
fo U b Ll 2 L sl a1 OF YT 26,1
AVA R -

0 0 15.2 0

1.6 16.8—15.2 16.8 1

3.3 18.5—-15.2 18.5 2

4.7 19.9-15.2 19.9 3

6.4 21.6—15.2 21.6 4




Dl N5 35 Fy Sl i T 28T Oyl ST Y)

w@,jbwv)umwﬁoquj_ﬂmrbucw
Wﬁ—’)ﬂ‘*—"o—*ﬁ ¢Elastic limit yg,d‘pw
$300 sl 13 AT 301 s dms SIS AW

3 cu,L;LJ\ u—9 Lls a5

uJ;uLe.;bcd._:jqu\J\)oJ_:},d\

Y s s e 5 Ila V155 G S 5 55 |
.§}a\g1j;.x_g;_uw.}.<_;§>w‘:,_w2_gu\

CSIESS RN SO WL B A 3K ERCN

skl bl I ol 515 JULYI Ol dels 5 s |
[ 2 - £ oW . z £ 5
QM\chjp|wg§H?\g_pwu_aL@\§wj
(13) U8t

) 01511 (13) Jsadl

t
%
Ex

»

N3
i

(=)
T
)

S

1§

[\®)
S

2 sz s
U‘J:A.“ C)Vb“
‘ s B 5

=N

S
o

(&)
S

S

\M@@aﬂf sl

@ el Gl Ol s

[(13) sl
g y

W s
j \;_as L_u S

;A_S C_" 9 (mov1e maker)

chY\d&_w\&d)_L“ fos
(’_L‘Q"KJ_;"’Q“"O‘JJU’&J-"U

.5.2)\955@3.29\@&.&

o2l G el 35 PO
i ¢"' s

(607



o B 2 85 5655 ol pel sl 55 155W (o e gt SV s N S
v ﬂ Qé&c#b&j;}é“&\fuoﬁcgp)\“

.
%)

i

w

ola - o w3z I < R
%W?J}&Wéﬁj;%ujjw‘m.

X 2
1 Sl Sl Je @)l ULl e slazeNL ol
Bl N ALY e

v

3

(X Y) 50,06 begd] SLaadl 53301 ol CiST
2 2 Wy B &
L 5l S oW 5 el Gy 1 S 5 el 85501 3 555 (X ¢ Y) o33l gl il o

/: ‘e . It LR < . - - o - - - 7S f
] S5 canis V1 Fpn 5,31 G Lagho s e ) 015 3515 g5l G 0,60

gbﬂ\&b

50 Sy ) sl & 5 Bl e i garen 0

2 ¢
10 S s & Bl W1y a3 2l
—~ 8] e T gloam A1 sl LI el 5 sl

&

(@) gy o bl Lglha A1 L2 Lo femn ]
Plensld S5 oy

z “g
15olsts Bas oiall o Bl Tyt Jlo

0 T T T T T T 1>

0 10 20 30 40 50 60 70 80 ?iuﬁ\ohj;wslswg(A) JERIPR]
Ax (mm) - s

Job eyl asle] s 2l Ly 1aS Sl
w.f . o o 28

g'bbljms\ de/...a.: gmU\ é\.bw‘ v.@../ie.i

Lelio b pad gl fase 100 1S

Jets o a5 Ll Lad ol
FUSal 5 L gLl ¥,

wlaia K
N L. ()
oalall @ilwill asia « *;



Saall g £ jull Bagillg <15yl

B 8L ey clghuara Tie (55 Lo ol Sl bm
;M\%LuﬂUﬁ\o,sL;f\me*Mu\§
F o Gy e gl Ol A Jhasy . 81 odie IR

- T 5 § . s
el A 0S5 sy AN deidl 25 «Center of mass dsdl A1 S
r‘b&»bj\ @w«k&l\fféyj%bdz&jubjgﬂ

ub‘) CJY)L&O 2.).0\.3.“

@umwv&a\wmu uﬁw\db@éw X
w».ulb«h@\o;\ﬂ\chr&\ww&p\ujﬁedub‘ﬁb
oMuMCOJM‘JSJAO‘€\JLAJ¢M|L€J§)§)JAL;J‘OJ.GL1“
5008 o U S 10 S8 it 13] U Sn Oy, ) O 5 101
%MY‘j‘J/QMLDﬂCMA‘M‘C)?cL@.&CJ5 }f@}bgpww‘ui‘-&é}l'q
wﬂ‘é—"wkﬁugm

P e LI s il ]S e
NS 5ok [ S

Pl
Y e
® e
sliall B aadl 5oLz gsm\)pﬂq.i
50 Eaal e e Slidas o Eoed

&:si;scrwm,\,mgogb N

(a3 [ e e el 15,5
E ¥ B =g

Ol 3ac




San gl daa) o

1l Laa Aaa 01 Aa il a3 dsa B il 1

aall gl Dlaie 8 ¢l A () g Canny

aeall ABS it Y O A 855 pal) Allnall 3l ity ey Y,
48 el Al ) 5580 80 50 O Allanall 3581 LS e punl) A 530y 3 iy
S5l 1 dlee D) 0 Jlad) £ jae o 8 et § i AN G
15 el e s 518 o) a5 s JRA e (il (il Allandll

GO Ll e couSlaie cpalanly Riali g 3 5l S0am

95 5758 Lagadloas Alaal il Legils Jil

DSl S AN a2l BY ddialial),
S0 558 i A J8Y1 aaad) &Y 6l

A 380 laiay (il LGS
ST il & ) Aalls e ) laia e 358l laie aiay | s

- O@ falua DU &Sl Zuu\‘;'us Ay Jadll Gla o g
s 8 Al AN AaY) as,

L ALl 8 W) il ) sty Al s

Aala U E R0 25 e coswl¥) Jiadl Y el 38 55 3 58l Aaded G
a8 )5 35 e st Jind )5S 2 50l Aadid s

() el (8 (2F) Uiane §58 &5 1Y ol Sty 4858 () a6 (F) Alame §8 i

b s gy Cpmnnal) LS oy 5 300 T 3 i il 53

i

m1=2m2.u m1=m2.

m1: m2 . m1:4m2 —

Gakady Liala 55 S5 a8 )5 (e o sing ol sall o Lo D Ll OSSN (i

A

2

5

841 i b Gl Wl ol IS0 G38 c0lal 2

€ Luaall L€ jall Allal L
¢ a1 s Lol Dby Y 100 (0 o) A 31 Al §38 lonad)) b S

A a0 48 6 el (5 il il g L Al o) lcnall 458yl A Sl

[ —
Srloadl (5 sl Allandl 33801 St le

&

|

T AR



e
b gl A 4
g s Sl G 4S0nd (10 kg) A2 pn A (50 N) Lo hate Allana §38 C il pcl iial) ansind 3
QAW LI
el ld
A all 65 (e (108) Usm dmpueall e ju L O
(100 km/h) (e Lo s 3238 i g ity Gl o Sati s liaf 4
(m/8%) 8an 528 ) § Jlusi Canal (55) P& (150 km/h) )

AL a2 assall 5 46 jladl) G ISR (B € A) (55l 7 53 sl 5
B ostaall

hs Y BV g 65l (sl AN by Sl ook e & § b s e padtad 6
(1400 kg) (3all 5 3 lanad) AL G Lale AMSia) (6 (Fiieqion) 5 20340 338 (Fongine)

K.:ﬁ F, engine
- F friction % %‘

:0e OS Jlsia L ¢(Fpgine = 2000N) Sl (IS 13) 5 il de s 5okl & Ladie |
?7,’)\:’““ (_; .é‘)%}‘d‘ M\ .é;d\J (Ffriction) tﬂ&y‘ §}§
o) L 8558 (Fiiegon) OF 0l 580 (3000 N) oseadd 3l §38 &0 5135 _jlandl ¢ 5l Sl |

O Wiuseae

o S

\

b a8 5 S s s 8 )yl (S G180 it 7
\yu f O Alladl 5y 5 (18 55 R0 o 4l s Alaad G5 6 e )
@ JE e A5l 2l 5 s i ey 1l Bty (26 1) (sl
o 1iinn 351 5lia e pgadl sk Sk Eum 4 8 55 o il (s

MJY\ 4.\.1)1;.“ 035

o) sall o slia Ay fd.m‘)(\ oe Cual (JS)
\&, 1) i Ll e 5 0 51 |
Al aladiuly (20 1) giils el N ) 38 ja Gaal |

FSN P IIN 9] i )

&_)L.uﬂ\} %.EAMS\ 'é}ﬂ\
(3) Al sall ) oy Latic (Jllaall 35 Jigall 5 il Al o
SEUD 3y A S ) Allall Lo ¢(3) Al U G laall (o Ledie | 5

©»



A5 g o s (o ,ﬂuwl,wduww@\uwv‘,subﬂm
r@.d\.@)‘cbu@‘uw‘wco:bug)w\.é LHuLJJ&uYY‘J&‘MM&
€ Lalueall VY G 5 Casy § LgeliS 55L 55 I Jos Tokeo

Ary ST




/_ ;i\ihi\ gJSﬂ\

‘fl&o.&ngYY‘duy‘éM
ol G TR s ¢ Ja 5Ll
Lgelis 5 L asly s e oYY

o

AT DUV S PO
Work and Power
}%.. ~f"’-)‘:.~ “ .ﬁ 3 2 .
deUJM%bjoﬁjj;bM.W)‘oﬂ‘
g ” - s g
sl e 5l Zasy Mad ade Ji5 GG
o ey B d 5]l

Uad! EYYI: SN ol
Simple Machines
VO O [P MR E IR Pk W LI 1]

gt 8 g el o] e Lol b

o
i
i
3
o
%
el
4
o,
3
3

:

y

(660




- @ o 3 s 8
5_yadl) ¢ Jadd)
G 55 ae s B ans <Ol 300 103541 5 31 gl
Cm g.:’f.?‘)bsw ;Eqd'ij GJ;:\}Q é‘)..u‘ jMT:éAM‘ébu)l
: Jordl S gl
e O (lon [ oy M Sl D1l o T
(F,=myg) {@M\ r‘Ja-.‘I.st P9 :;Mio-i ;5 «(m) d".l:S
1568 amnadl plasealy sl ) Aol BL ) ]
C)J\_S‘/CLASJ‘ &Tp‘?b‘)ﬂ\
: ] . c s 2
3 greall b 58l (sl oo S8 Jon ) ST 5 251 dn 1D
Ladl C2oT5 deuss wr,JL,C)uW\MGMu\w,a(z‘s)u,,)Ja,J\,,s\g
o Gl
Mo b (F) 8381 ke © 5 56 slambs 5ol 3 pme £31 3 )y 0 (W) Jad) 2
.(@.u\ ’Cus,1)§>|,~>1\
S 3
- 2 . :
Ll o slasdt 55515 ST ds ey @45‘ 3ym0 ]

C\:’.&.«&UM‘
d“"‘f"ﬁ‘ é ‘M\;VMJAGJS\@”MC)JJ‘W‘UM J.L"-‘ 1

u’m) / @B’w [BECREBET wbi 3

)
&

.gw;/&;mjijcfdbwdlpsf\.d\@uyus\l\w-,M.al.4
QL@AJJAJ‘U&M%S)?MJ?J‘@M‘)JWLA c«.«.&

e
\o

&

C673



Ay g St

Work and Power

Work (Jadd)

&y Blites flgo o Ju) JA2) £y 1 ey
sl el 550 5T ) uﬂ-;w o el Sl 35 ol
L;;AM\Q(DJM\MNWWW\MJS%LM
e;uwwuwjxj,@t@f’u@g\swvmi

o‘}d‘ﬁb b\@MJ\wach@oyfyuM
v.od\dl.oWork)Kmd.u ojdlubcl.@.ﬂabdco.uu.f}!obub
ool 35 ) 35555 sVl 5 51kl ] 555 il
LY B e e Jdiadl TRt O a3 s

Wr=Fd

53 ol I () 5 3l 3500 (F)
3> 5 oS Zalll o) b e G335 Jaal
() 3ass gl

.L@,sﬁyw;gﬂdujg&mg,@;u\gw:(l)jm\

o).uS\JLUj s ade Jis
or o5 B dpdall Jadl e
ol s 4
6 sl Jatdl OF fmle
S Blall § 53 ke O
35801 53] g ool | LS
Jsdeadl Jzi il i el o
e N B B
Blall s ol F SR Laol o
/ 5

: \baohlg paze\ah\ <€

£

Work el
Power 5 ).)3.3\

Kinetic Energy 2:5 ges) RN

)

(68




Sl 338 Jaitl 5302 JS20

10N s 30 Ji5 Y5 et b

VG sl Cigy sasesdt (1)
Jae @u

ooy Ul &5y sl ()
S5 o 53 5m0

i el B350 85 Lo JAEY e (@) i B2

| ;Qs}a@ﬁ;i@\jwémgﬁmuﬁm}mmmu
M\‘&SFGUJM «(d= O)v\)\bmeY‘)}\.&w j.d\o.udu‘yctsuwj«(lﬂ)
“"Q(u/z)JQ‘g’u—wﬁ\ cwwﬁjcw\f&\ﬁﬁumwﬁj.(\/Z)J.(;:J\
" §&;a;}qm&w\s,ﬂ\ogc(g/z)w\gﬁ;yﬁuﬁ&
N | 380 laly S5 Y 3] ladke e 15 Y 2

‘81\2

Lol 03538 Jis o bgasl]

%

i\\

e s B JUE S Leail s Lo b2 5 Gy
| .VM?J\
5
[0\GRI

JMJ\ 5m)@w&a\@w&wucwwg(ml\l)u)\@@\aﬁau,y

wa 807

CsJJ\ 5 48 4.J.L: Lg.U\

(F=60N), (d=5m) .ut.:la.u.l\
Wy =2):S gl
:ja.ll
B sl
W,=Fd
Wy =60 x 5=300]

(69




__ zé\w\:

B3| 56 (21m) Blaws & ey 05 B0 E8 oy (1.5 m) ) ) (40 N) 535 6 ss Janl 35
T G sl e ol iy g0 ot Lod i 5 e
Y s,
540 5 G5l
(F,=40N), (a=0), (d, = 1.5m) ,(d, = 2 m) :é@!
Wy =2):S gl
:ja.ll
PP B ROO AR WP JEC/PENS Y
;c;eJJ\g;_sg\mi;e,uijT;J@«@ij\
/ e S U et U3
> F=ma
536 (@ = 0) 8 e s 85l 3l L,
SF=0

F—F,=0

F=F,=40N
e P e e T (e < SRy LTl TR Y SR
@M\CW‘M\%L»JJ?L}Owéﬂ‘dy‘djjj\éng:%)\oyd‘by
Wy=Fd=40x15=60]
2.z o 1 . w 2 oF "
5501 JAS M a3V olosl e 85 goe Do Ly S50 155801 0,555 2l el 5o

—0\o

ot Jity clgalontly 33 (6 N) Wliie 335 48 55 Lo o Lkl 31 13901 C20 1
.(3007) o)l Aza

ot e Jis (2 m) Bls Laaloly ol Bt Lo o b S5 133801 tin S22
] .(8007) o)l

703



O

JuYI &,

#3 fadlld J1 L
ébjgyé”’sﬁ‘é) LS
‘61.:«3!\‘)\ b Uﬁ-’ JEN|
31l ol J.chl 5)"“’
o—»gw‘wgbbg‘%’%
J}j}i}g?(IZOkg)éhgﬁtb
«(1200N) C, ngL:“: o}b
(2m) ) J) & 3, 1
(2400 i) e s Ji, S
e Rozazh o8 U
Slead o Jal ) 3 G Sl

&8 Ob ((65) djx.wu‘ 13)

.8\

2400 o
(ST =400 W) G, 5

(E_\p

Power Jﬁl\

J\W Ce)‘}wugu\uwdub)sw\uw
MC)J.S\QW\JB o N 3l afduw\,@&w

e ol ejg|y;_fw&m\m\g;,p¢,;\i;{u9ﬂ

Sl C).ﬂ\ 3 920
cJ&..':J\ J1J Sa i Jinall L Power £, 53348

L@“’ 5 (D) S e300 ol o (W) Jsiall Jatd) o

(Y B
Wi
At

(Watt) bl Sas (1/5) s g1 (ol (Tuld 235 8,0l
(W) 5,4 L) 508

Jéé\)j O DG 1N § SRl M,u MM.;
U1 i Wles ol ¢ mn o3 o s 0 i 515 LIs 09
ol o i Jatl

5 Cas d»a/

P=

02\9

QJ.‘?‘JA‘)L;MM\JJJMO)M‘

oo oy S1 30 23185 455 €SSl Dlamdly 3 ) L
Q§Jo—}“ 9\:\.@_‘ f‘JoJ.wYU W\
: 2 g

[ 5 o ad o115, dely el o) bl e S



L 306
sl I (120 kg) 42lsS o 085 3 Laasial (o D) Olandl :
4;3\)3\ Pty e @JJ ;:jw o Pl il de s (15m)
;,ux//@u 5 ke 135 .(98) L Zudl 15 (30'5) 5V

il JS 5,08 Sl (10 m/s%) o)
t Ll .

(m=120kg), (d=15m), (Af,=305), (AL=95s),(g=10m/s’)
(Pi=7), (P,=7) 1S gllaall

Zj:d‘
03 M Lol il 3 (Fy) 555 555 (F) 33 b 3300 by Bl oy )l )
:4:.33&;)\/;,@

(XIXADIRIXXNNN | || M=

F;=mg=120 x 10 =1200 N

A plenaly casd S el e s 25301 Jtdl Cond
W.=Fd=1200 x 15=18000]

2 _ < |1 rt . G 8 2
FENA pluseals &al JS5,05 Sl s calds Jadl QYA pmsl JI 0T oY
Wr g i
P=
At ,
PPN ECHRIFSRE
p = We _ 18000 _ o0y
At 30 ,
L5 dadl 15,08
p,— We _ 18000 _ 050y
At, 9

e . & e - @ é‘
o bl 00 ) D) Bl 1 5T bl 315,05 1 ST 25080 i) 16,08 OF e
5T e b s ot 2 N ¢ 5Nt gl

P2l J15)26 Lob (1 min) U5 5 it (5 m) plis ) J) (600 N) o U &bl 51 1

(723



KE :
< .
° &

T :

>0
O r

2v

»
>

4KE

L5l B Sl o(3)
e s b

AL (1)

el 10 ()

LS I3 9
)

«(30km/h) ds s 25 5 (m)
e o om S s
is,.>w"j (T) L.@,.LS"" LQJL“JU
s 5,1 (60 km/h) i
G el LS 1 &Sl
AN EdS 5 LS LSy
NS

(733

Work and Energy 43l g o

BUI Lo cdlosn VIS BU O 8l Gy b Eos
...i,\ﬂ\i;uaj\jcp,ﬁ\gsw\g;%;u\@;\isw%ﬂ\
8 ol Bl izl o By sl g;,m ENFIRR Y

Kinetic Energy f\_)s Al 43U

oo i AL S5 8l e S el Pl Y1 s
ol S e JSGL:« laldis daze cKinetic energy & ~ Bl

(Y B Les s (V) a6 pw s (M)

I
KE = 5 mv

_ s, 19w }‘W 5* 2
3o 5 ol LB A3 s el 5 1 B (KE) 1o

() Izl (s s Jatl a3

S e o b Sl ES 1 Bl 5 B30 o 132
IS Bl s Elsey (2m) S U O i 1

L 2o dly Qo) Doy Lol (1) S 1 ey
B

a /3)3@\ Ja

iy e cﬁ@u;ﬁ Sl £5 o1 Blall OB s
IS o B Gl G ey (20) e e O m

.WM\MQ‘)&L‘:M c(U)ﬁ.oﬂ JJ":‘*WM
(o /3) Jan Jab

S I 3 w\)\mwwg\ JA,,J\;;\-“ /

(olaic .«Y{J\.
Walall @ulwill asaia ‘(})‘



cslwall Z\:SJ»J\ BN 2T (5 m/s) de s (60 kg) ) Ll 3l u..ajj
(v=>5m/s), (m = 60kg) :alﬁ.la.a.dl

B plasnl, S ol Bl &

KE
KE

x60x(5)2:%x60 X 25=750]

LGl

KE) =2 : 2 sllaoll
:j:dl

Work and Kinetic Energy fus Al Ly 9 Jadd)

Wd@@b@@béﬁjébﬁ&bﬁfﬁbw

w\eﬁ\uucﬁf@&m3M|Mmsuym
LY Uy Joed) 011 Skt e ST Lolee Bl T

J@\&bhgﬂ\ w,w\ B ) S5 1

e (d) i3] S (F) $35 4 S5 G d 01 (1 /4)

O ! O 155 &S B £ Ll Zuil sl |
5 s (AKE) 55 Hdys Bl 5 £ ol Bl O (L |

(©) (M
AKE =20] AKE =10]
F=10N F=5N
—_ —
I I
d=2m : d=2m

uw\jw\w@w\ (4) Js

LS B pedt s E30 (D)
ke Jdadl Jasdl (g5l

(Bludl oLis) 3581 Lislian Lis (O)
e sdeall Jatdl Jluae Sielias
g o Cislas ()

43



el
(8) 6501 S ol fasenl
Sl e o) (391,25
Jos e cilne L3S ke 3
e o £ 1 Bl 4o
(AKE) 5.0 5 «o il oo
L8 | Bl G4 o on
LI L3 o1 Bllalls 23l

3all S5 I3 el

el 501 s 2(5) Js
i S ol ool S Lo
Ll e e

757

e Jdadl )l 0B Al sdan By el £ 2l 2501
: I L oA (P 4 4

S el 8l 3 S (5 5l

553 e S o i (W= ) Ja S L,

el Ja B 655 Wk T 05 31w 1 )
(< /4) J&J\ JAT 28 ol a3l 3 2l 31 33 ¢l e
5301 e s Lan g ¢l LS Sty 31 B3l ubd‘ By,
e Jielans e Joduad) il 5ate Caelisy o3 3 3500

ES sl asll b il
Negative Work Callad) Jaud)

2 P e T 2
il 85 Jae oS el plr N1 O B VT 1 3Ll

N\

1

ww@ywuwwmsﬂ\fwy

(5) Jsadt Jabi 8313 &

LT b @S o Bl eSS A 5 S CeWN S s e

S

LRl 85 S VI L S5 2l el s s >

S el ol 8o

55 Ol s S0 e e V1335 JUF ol e 3 5




/S

3 s
Blally ol S B
- i 7 e - i - S .f e S 4 2
Q“ﬁ:‘.’."‘pdjwGJﬁBcSMGOﬁu‘y‘kﬁﬁ-ciﬁl}ng' 'SJSZCJD.:.}!UJ“}‘J‘
WP

kIS o Gl 1 e Y olin O b il 103 SisLis

JMHU‘,J»
:JM JABJLWU‘J).LJ\C}W‘}.«G‘—
%J%M\)«ﬁjw\é&d)u\cp\_

el a5 S0 G b S VT e

gjgj\é*“wafiy‘éjjw‘&éjw‘ééi—3

- 5 f P s @
Ssbeedl K3 YT (G sl w|
2
Tf‘owb@u,\w\j‘uu 5 S Cond] uf‘-
2
e A el 5581 5 o 5Ll cl‘“ e Lt A BL 53 5 6 skl 85 BT

LA

. ? - : T
Aot AN 8N ol 53515 180 ) sl e i kel il -6
Flezals Joud

13Led cfgwb,y\ﬂgbw\yiﬁ\icw?ﬁ B LY Ql‘@-fw:\-‘&gﬂ\ e 1 laal 1
/ 4 ¢ L] dee 23Ul odgd Eoomy

?djv\m.&“L@iﬁbwj‘MW‘jcoﬂ‘Cu)\oéb)wﬁM\u c:,:,,.,‘_z

dﬂw&“@ ﬂ‘wwwumuc@nwu&wﬁwuw J.L>-|.3

&ﬁw\ede\L@muJ\@uA@,s\w u\“;r\bw\,\u Sl 4
L@Mb&\dﬁ\ﬂbb\j«@ﬁyw V

(763



i Z 1 Jmadl Sl Eanl Lo s Sl o Ja2 Ji 2o 2l 291 Lot M S
¢ sl

Ol L0B1 DBl posetal (sl J gl 3 83 1 UL o sloze WLt il psna
Clin g Ly A1 ST 3,015 ot

P 5udl | (A5 | (W) 23 | @Y | (B
(W) (s) J) (m) (N)
50 10 5% 10"
300 5 600
40 6000 150
s

(50 m/s) gis s 5 ¢ (0.06 kg) Léﬂ;sg,;sgjﬁ LS ol Gallall
(3.6) &5 >l 5l 5 (200 g) Zisjua i .o
G ol b s (ol 3 gmo o 5000 Clood Bt i ol 5 150 i
A3 s Ca el s bl 518 e Bt S 530 ol o
/ I N
«(25) 5 (12N) uj\m’ig\:’igsgéjhu;m;mcbg@éyy (3kg)aéxs;*¢:jiﬁ.
121 .(8 m) Hr Y el e § Sl o 65 o
&30 & g Jas. T
LY TP
el £5 ol Bl 5 sl >

F=12N

73



X D
ialosset [

Simple Machines

Wlos 3l Ao el YV ol 28 Wl b e
g A3 AN Ly cLalall g ¢ ol 2 e el Lgin e
VY o 5 o W3S b g 50 Ll 3L ol s 50
o et ol S ey s C30ST s SNV
ty\ o] \MJ@,»LU ksl Wleed 5] Lﬁl.c‘_}.@.w
Uloe 5] e Udels AN DIY1y Harel VY
Simple Machine M\ }Z.f\j\

Sl e Laslus Bl s> Simple machine ila.,.‘,.!l N
S o 83500 8531 e any 3y Ay Ja2)
Cos ) S 5ty 1 B ladl jlain T clage S L@,@Lh,\
A5 e 2 flal SNV L8100, G50 35800 36
(G)J@\@wcchﬂwg\
23] e WLy e siead BESAS Ja Y e VB

Ciarl YY1 ST LS M‘/

) ywgall |

a } W
- Sons)| 56 | <
(lznd! YN Llaludezal 3as
U g Wlos T loni] o Lot 3

'J;"'?J
: ol S\ G«

s P i)l YY) WT y
AV WREEIW

S, LN B0l 3 -

Al VY Gand EISI

: ocbuablo gl
Simple Machine iLMJ\ AN

Inclined Plane jﬁ\.d\ S Fmad|
2l I
Pulley : S

Wheel and Axle %—J;:J\ 5Vl
Machine Efficiency ~ 4V 5eUs

Lever

- J

YV §150:(6) Jsa
VS|

S




Bl sl ¢l

I 6 sl 1(7) K21

=m0
J.<M M\ 5 JJQJ\ e
Bluadl 3343 El3y ¢ o
o ) Sl lakes I
35801 Jo s eJlendl JUT )
3l pldw S @l a5l

S

Sy oo 5 1(8) JS2
Jilo S o

Inclined Plane (Jilal) ¢ giusal)

dl.cjuj.lajwigﬂéb.«ﬁlnclinedplanejjwldwl

JMJ M\UW\@AMWW‘W)W\JAU‘fwda
QM\WM\J@\IMJWUA\MQ&JM\LSM\
A s «(8) IS (5 ¢ ol 5 ol il B o]
J“,J\ @)‘upU\ (F) ).d\ol.e «(F,= 1200 N) uu,)toﬂo\
J..ajﬂ o)jcgju‘_};w\tgw\ V\W\o;:ub w,w;l.w«\)
B I et 555 il ol p s L s s ()

(1 m) Bl Gl Joo
Wr,=Fh=1200x1=1200]

e et 0 T S 0 (W) 21 (s sl 2l s 5
- Lo ((3m) (g 5be 4y 1 ¢ 5Ll (6 el o anb I s I

@ e _ 9/;‘
10L&l e el 05
W, = W, =1200]
F,x 3=1200, F,:%:%ON

. J;JM,J\8;F,&;w1§;ﬁ\ﬁyw\6,@wﬂ3i&m)

el B J) 6 e ww}\@wub&wu&cqﬁu\
i S 550 B B s 505 5T T B
«Mechanical Advantage (MA) £JY| 515U sl 4 ale S.Uaf Lo i

ﬁwb\.@& JJAY\JJLJ\ szm«Uj

(793



580 ol (F) 5 <(10ad) & saad) ol Slo 50 () Jlo Glals
i AT Y ifﬁ\ 554l i)}.ﬁ 13 ¢(force)

load

MA = force 3~\3\-&5|‘_}_230\O_§%J_A
: ?(1)2}9&1"’-“6}3—“*“5379‘

w ¢ < ~ G {
Gy la g 653 5ed) 53800 Ol 35 S0V Bl OF TmT
b 5l 5y Jlll 6 yrald

L 506

2 £ - . S, . s, &, > .
Sl amad b Ll il 5 Gk 08 2t Blow Je BOON &35 3 s 2,315
ORI LEA]
S (6 sranald IV BBl 1
(F) 35&) Jlaas .2

h=05me¢l=1m : Ll

2
F, =800 N :da 5laoJl

Fro SN0l 1 o

L Jed!

=Th T05 C°
__load _ F _ 800 B
~ force T~ R 2=—p—=F=400N



1(9) s
Al fes

O P 3o

Al o slally {::é

ol s Al 2
el N S5 Alaall e 1,1
c’e)é.lﬁébawibl‘.cj .biceps
el 13 Ll 35 e 8
J&LMJ‘W} ;.L'ijc ,,a_\.a..;%.""'
deld) Laie ) &l el o

5 . . - 5
BN il Jos Jons
Jsd 56T g sall fuaia

)

)

Lever dad) A

i\_bLéé_.\pr‘_éL.»u_oL@J/&;T J/a_MJL;jLeveri&)‘ 3;&;:

o G ) ey (Gl 5 pome) B0 2k I 015l
05 Al 1 IS BT 2 (1 /9) 1y 5155, Y1
?;wj%i;wjﬁbw‘ AWES {ROWES T SEEM PR (A1
5 G b 4T B 58 3l e il ) s £
§@Lﬂuf%z@,u\@jﬁ\’caﬂ,g&sﬂ\;@&}éw
AR Gy G b o e 31 i s Jren b5
G O o 31 e cdaslaall o Glald 531 5 el i 510
LS IS,V 25 J o 015 Dl il 165 Lo S s

10l (o /9) SIS b
Lo sliodl §1,5 x Lo slaall = 35201 ¢35 % § 43
FldleZdZ

5

NPT

-

&

SV a5 o st 2 e Fy Blocall (d) e sl §153



e Sl 16, iy 33300 b s Gla)l :(dy) 333 455

Tl 1 IV B0 5855 bl M1 0 515 1 2L B
load _ d,

force d,

£33 b N Al () szt 155 5 o 5 Ll 25

558 ) Gloom W1 iy n g cindl 1 20Y1 Bl ol () 3,50
S sl Lo Ll i

) Loid) 1 5al) s Lfllasnals il ) SIS Sins
MW o p e gliadl ST iy ) U Aty GUSS, Y
(1) ol 3 lelaiels Sy ole oz

=0
il e ) 5LET ot
sl 2t 56 1 L
Shadl J5 W 980
I 5y pptall a0 J6 Eom
Cal (e kel Tl i
(Ll 3aluy cad

FANIERER Loz }«;‘J‘

s doas N

iht a3 50 }

{w ‘:2 ol - e u'“” 5 ..‘,Z - Z s ‘

&Y ’JUEA\ a,m ) X o e *Cb u,l.uf\ Ll
o S| -~ 1 | it 5 3l
.Jo-‘j %&Jw . Sl M/A é&)Y\

v - . o ylaal L DBl |l
o aﬁj;w ;@]m l I a5 4o 5laodl
e g *tm J&;V\M/A SN

(827



606
12 T‘g?hzﬂ‘gav\:@‘uL‘@Tujuéwﬁiﬁ&éﬁﬁ°w‘ﬁé¥ﬁw‘;§’éﬂw‘¢ :
.&gr@Jﬂsw
.;;>mcyuﬁ¥mxsz
d, =50 cm «d, =20 cm « m; = 25kg uLJa.mJl
m2=?ZgM|
) :j;dl

VG F, 55 6 5ls 310 3350 B preand) 0 J5 1

F,=myg ¢« F,=myg
w _ 5
P bl g e
Fldl FZdZ
m,gd, = m,gd,
25 x gx 20 =m,gx 50 , m,=10kg

__d, _ 50 SR e
MA = i =20 =25 AVl sl 2

4 A
[0\
e B S e sV T Bolls e ]

. 2
:ggu;;gm¢gm
1

w £
|

o Lo 5 Bl g o5 B gos 51 ) 30
nl, Jas
sl I o) DIV Bl S22
d,=15cm«d, =3 cm cJ.(.iJ\ 'aua.m.‘l
WY gl Sl ciela) L] o5 Al de gazeall Qo u‘,.Ua.Jl

o
JJY‘&}"""J‘J\Wu@ﬁ‘uﬁwb{}d‘w&JK‘)y‘wd‘g"Jj"' 1

d 15
MA=—7=—=5 .2
d, 3



&aﬂ\g}b\&(SOON)mJJJ&bU& dwj\»wd&
:\.la.mw.lajfg“jl&.).l}\ J&JY\MUAISIHMGLPJ

)’

OV D s oMkl O 555 of e cdalll 5o

pulley gJSJ\

ST d?d‘)jJH&béj\bfﬁwPullyaﬂ‘d).{u

wwdbumjw\d@ Upuéﬂdwy@fwg
AP A PP wle S 1 °ﬁ 355 ¢l
;«udﬁoﬂ\o@\wdl&uU\ S Jons S (S et |
BY 1) S L 55555 «(1/10) S 5 LS clajans
ssbls ju\u\é\)wgwwoﬁw\ Jjww\u\zgﬁ

Md)bojﬂb‘wwadbdsf@\&wu#&c(ujW\
Y o(2) Y1t 5,55 (o /10) SR B LS e
O all s Gl e sl ol b e 55 J1 055
Cinad gl Jooeld Sl 3 Ml 5030 3 ase 1) Sl
S fisndy . Jaud Jladist ST el Jlasnd J201 055
.wﬁ&uﬁl\@g

. E\\

9

u\sjs’cwwsf@\ ﬂ\r‘mbw‘wj

s A S ﬂuywdw\uﬁm&w\g;\
O‘ 3‘ «(2) ijm.u UY\ oJfaLa.H ng.:j 6(11)‘.}@\@1,4,5
s Joalt [ L o0V sl e 2 Bl S

(10) Jsi

FA

(1) Jse
2 5% e 03 P

S e 5 A5

(843



[(12) 5
gl s SY 5l

bl hay(13) K21
LEL:?- ;55 C.:\.?JU s.f\b.ﬂ\

Bl SN 3o 1 (14) S8
eI Y

(853

\n \k}‘ q \\

Wheel and Axle £ 33119 &Y gal)

; dadl oY1 5 5T E_,J Wheel and axle }&.:\?J‘j PR

(r)‘%h ‘Jj"'-"g;-" (R)mestMUYJJ‘JA&_dLJ

e el 1 IV 6 BT (12) S S LS (fadl 2
- padly OV Sl Sy gl s ) N sl s

L o (13) JSAUl s a3l b
Machine Efficiency (e) 3\[‘;’\ i;us

“’9}‘

MWM\UY\O\@V&)«W&&LUAQUJ\
M‘J&Mdy‘d“a%%d@&‘uw@

- u,,u:j AV 5e ke Juams Ul Al o2l pas Jas e
T S g Wow) C’u‘ M\ i..s Machine efficiency 1Y/ 5alis

ﬁ

OL 8T ke (Wa) Isoall Jautd
e:VV“//—"i‘: x 100%

S e e s 1 3100% ) i1 Eelis [

Rl et Lo e e Jsdld) o) Gl m\;ﬁéu\
U35 Y et 11 3 S0 e 2L dlare )l YU 2V
wuw‘wstquUJjclOO%\.@.wUSZSJAJ\M

M\ 4}’}]\ u.e PR u‘y}:».’ C..a).: (14) ngj\j J&ay‘




/1

RPN TEAT]

-

}0

"’i fu .? f . f e P R w
U.A:{\ Ao cd.ij:;ogjhmo cf;\,b.gb o‘}:/a cs\éﬁg&f W, CL}\J.A\ Jﬁb S g Zé)UJYU :‘r.ﬂ

.;.G «(A4)

: Jondl Sl ghas

e &1 28 2 e e Joladl (gt 25 1
/ J&J\deuswm)\,

B Lo Loty sl Jaud 5 B 00 251 2
‘5M\duug{>~m%u|yﬁé\w\;migsci,@u\g\k«uw\sp\
088 e ) 2 o T e (5 e sl

cdsu\dw\gpg%ﬂ\gsf5&5?%5;&&\9\}:‘,1\2;1;3;“?:;.331.3
:%;Sugjw\g;gf;;@

() Jid (m) Gl (N) Ol i Bl 3 £,
Sl (6 sl flasnal
Gal, 280

, )
el 3 5oty ¢ Sl (5 yrmall o &y ol iS5 1 Biladl i 4
g 5 -
6 sl FU51 Gl & sl b D300 (Sl Ol all phasizialy ) B35 Gl 5
- 5
dj.b-.“ Jﬁ}bi} le.o.“

G el 3350 IS b el 3T e 8 ) oo Bl el 55T 6

(86



Fleza¥ly Lo
.‘gus,\L;pcu\gjbwe}su\éwi;méxw\;xw 1
:uw;;\;ggﬁ;.j)\c,z,ng;g\;,g\g;\}wgpwéwiﬂ\ixw\;b| 2
/ L sl sz
SN &1 5 f(241)wM|JMW\L},u\6MQV|ww\r;;ﬂ,)uf
¢ Jl sl o L T pllondl 3 BSOSl a1 e Jsdeall Jatdl 22T 4
W\Sjsb@wxxg\w\ig\;:}m:gﬁ\g@mﬁ\f\mpc@w@@)@
/ .é{u\gjw\q;

Y BUR plaseraly Ll (g sramedd BelisTI S35

.szdw\r\mmugjmw 'Jjw\

S0US o3 e 5230 (5 3) o ol Led] o 8 5 A ol e el st 6
100% _J) Lol (g s2enall

Al b AR Uil Solas 3 417

T Je .oz ¥ . - ~}.:, et (e s ¢ £ Wout
M\Q‘x@c@b/@)\fﬁbgw\ﬁ.GU\M\dlwce:Tx100%

(87



z

_ v 2
g8l 5T 8505 il IV 3 guaall b s 1S40
2 ~ £ ué & z z
Aol ST 2T il M o s I 15 5 Ll
< 5 . :
DIV 550 B S,V e 15 50 1 b 15 31 B samall il Ep 50T

sy 2

1t M el ol IV B SN NI 2T

i

e (250 N) Wt 3535 oo (55 ol J] (500 N) 35 e 133 il ftsind
S (6 genedd IV 01 T
(4 m) 2L, DS 13] (g sl b .0

s 2 s Su .
gﬁgjdj\,‘imwsw\ﬁ:;u.
8381 C2aT il plaseuly (1000 N) Ll s

2m 05m .§M\cé)jjﬂ‘%3§3iz’i;’~‘iqﬁ‘

o gl

¢ - &
(20 N) A s 055 S 13]: S

: w/. t/ o oma s S o
% MU\ g:’:"}:"'“ P JS oc\J.e J>0

olaio 1% (38D



P
2 o0 2 & ” 2 o
i gidlg 2 /3iYl Slaad] g 1 judl
y "4 / il
P,
a1 3Ll
(LT 55T Ll B B 55 Jolo s oS80 55 M) lod) Bolins Jlos 3 5 peloll e
Gy L 2o Laal o 2 allasT )3 pm8 dl sl fpo 288 ot 3Ll Sy ¥ 5031 50
el LY
(o) ,a) C,\)ﬁ\du Laaallypadll 5, Laf Lol o2 63t Golag) Clllazy 1700 5Ll ALty LoJimd
o - P z ° < s o P 8 5
.M\sja;wdz,jaw&uﬁ‘dw%)wo,s:‘w\s)gﬁ;d;gu;gfum,;wwj
Se w@\@\umw)u\wwuummO;s)u.m\;fc\}sj\g;& Bl dady Lie
okt oL 5 B 1 55 ol Ll il J) (635 5ldl b Gl it 05 Ll 3,1 35 1 ol
a6 575, L) 5 ) Bl s Ll ¢ (Bl 0D oS0 Bl i Bols e 15 8,55 23
;ﬁﬁBTjﬁ;sT%LM
cﬂlj&d\ajdawtjwéjm)cwyu\yo)wlwg\M\QW|@wﬂ\ow
WJ..% L@J\)Uﬁ\ 4.SJA oau‘g cobw‘ PLJ‘ 959 g.ﬂ.:\.g.na u.)a-.«.“ g_n.e)J‘ 43L«~o J.;J.a JJ‘ L}A‘}a.“ LS c(é.l.ajn_“j)

a8 gil) Adl_cua

| |
| !
| |
b dladalae P e el
D Bl el

-u’m;wldb\mg&ywé\;bfwi :
.o)LwJ\wﬁosij.uJ\s)‘ul.woﬁwuﬂSij.uJ\:)u.o))\mdofjJ\Jxlﬁl\@wl 0
L,u\,_ﬂwu\)u\@uwmw\uwmupw|u,pv.m .
gjujgéwu\%».J;“(%Lo,a\)cﬁ9w@gjﬁ1&|ﬂ1y\y1)uqﬁuw\ .
/ / Sokwdl 1)

(897



B gl daa) o

s e Alay I8 daaall AaY) Sa ) Joa B8 pdl L1

Filse Lealadly Lawa 372 (0.1 N) Laylaie 358 55 Ladie (1) Jsdaad) il 6 1]
(0.1m) . & (0.01m) . |
(10m) . » (1m) .~

A8l IS 13 ¢(A) pusl A o] 2 (B) ) AL gt A yully (IST% (A,B) Comen 2
15 5 (B) praall S ol B8l (b ¢(KE) 5 5 (A) punll S
KE . o +KE . |
9KE . 5 3KE .

Oo O3S0 550 Saay s (1.0 kg) 435S 6 gaiia (any 5 <(30 kg) 4318 Uil IS8l G333
15 sl 4l 530 Jalla (20 €m) gaal gl Al L1 a2 (20)
620 . & 4007 . |
12407 . 5 1200] ._>

Cadannd) A1 al 2T oge G (b e 1 4

Bl olatl s Bl e Has
05 gall sla) "yl A0V Aayed) <YV &1 5

Sl US| il baile |
A a3 S s A

A o(1) Ge 81 Lhaits Ay 41T 6
Loy Aol § g
£330, N5 Qi 5 gial)

13Lalh ¢ (Lanm Atia 31 33410 3) Laa 7Ll (35 kgg) 4ALS (i s (70 kg) 4SS (padilh Sy 1 2601 sl
ORI 5 55 i a1 8 5

[(205) Y& (75 kW) Leb 8 A1 s 3 Qo Gl 3

LS & s (15,m/s) Ao G 55k Lo 5 (6000 kg) LS Ainls renl el fosiad 4
S Leglila G ()8 (30 m/s) Ao s 4ndi Gy skl e %A% (2000 kg)

L.I'\JLED_LO% e

Lol ulsill asin  g€oh )- Cg()j



Ban gl daa) o

gl e (e sinsa i salls (my = 20 kg) (m, = 10kg) WhLLS oy pe IS G3d :Jlal 5
.(3m)6\3muuﬂ\4.€éé\u)m‘whs (5N)u€_mds)\muu}wuu}su§_au}\‘u&\
A B
W o W oo
! 3m : ! 3m :
seiie 0ol (e J sl Jadll rib e Sl
a5l € 0K jall AUl G 4l Hlaiall () CiSE a L
) A3 2oy Sl e §(3 m) Alase odad Say Sl Lo s (8l 51 Bl
S 2a1.(6 m) 42515 ¢(9 m) 4l sk e (s 3se  slaall JKAN b sl jial) fasiad 6

om 5 sl T B2l

el ) (s siuall Jiud e (300 N) 455 a0 51 & 201 35801
100% (o) Aapadl AY) 36S J gua 5 a2 J.ua\ 7

S Lgile sana ) Lgibial 28 @\J\G\wﬂwdﬁ)&ﬂ\mj‘ujw\j‘a}ﬁ\wﬁaht s

/U\ |
@ sl JSEN 8 A8 jaiall 3 ,Sully calaall JE () 55 (IS 13 £ B st
OV Al AUl (L Gle o saiall (5 a8 (30 N ssbo

7 O\
O yomied
walall malsill asia o‘?‘:{ ,};}:'g

Qn



c/&la.‘hmd\ .SJA.A.A

Aila) el Lilee e | 328 5l A8 Y| :(Significant Figures) f\_}\,.p.d\ AL YY) o
Gl o 3l )

Ay 2 5l e Ldelu 31af :(Simple Machine) 4ay) 4591 o

sheangll o) 3al N 5 55 ¢(10) oY) (5 538 o) (Unit Prefixes) cilaa glf Eilisly o

e OA Jon Ledpn Gaily e O 52l OB 5 550 (a8 (Pulley) TR
Gala

O e B ymxie Aoy ariiine LA.\ 4.< jall :(Constant Acceleration) &yl £ il o
Al JS o adi Hladallide ol 5l §5S

(minaall) Lidiall Ladll s i) adl) G (5l :(Experimental Error) S il Uadl) o
A0 5l A0S

dlee <330 130aa W dalsy | $aaY :(Random Errors) 3;5\3.«191\ sl o
Leliany s Aaia) Al (o ST (bl il (immy ) 585 3) elgmast i g i) Caas
Ay

(A 584l Anadal) danl) g dalaal) daadl) Glaall (5,8l :(Absolute Exrror) (3lladll Uail) o
(A gl A Al 5 laal) Lasl Gy Saniil 2(Relative Error) fpueadl) Ul o

Dlaaall Lemea cul bl s 35)3 H\ $LLaY) :(Systematic Errors) m\ sLhil o
Leia Haal 5 Aaaal) el Ga ST Ll 038 & 55 G (e canl g oladly g 4

60 a2l L)) Al Go dusliall Lol ) 531 sae :(Accuracy) (bl 43

(927



1Dk Sal g Ao Euia a0 518 &Y 53 :(Wheel and Axle) 13) 9 Sy gal) o
g3l
(S5 pme) A58 3 om0l AL Bt (3 sLever ) a1«

L g A1) Cni U ) S5 S bl Gy (BLdYI) (38 53 (e 2(Precision) Japalf o

a3 2nal gy (O e aine iy £ a1 1(Constant Velocity) A5 de ) o
Ao sbaie Ll o33, 5l

ol L8 Dty (A A Y1 (850 i g (g sl 4500 8 43S (Work) Jal o
3 54l Al eladly

Gl e Jsdaall Janl) Ay Conndy (Jaall J3 (e 3l el :(Power) §jadl) o
Adad 6 53U

Saalall G et_u,;‘y\ Cim L & 9 :(Action-at-a-Distance Forces) .\1.3 e -l s 9B e
L il el 25

_e\.u;‘y\ O ) e Leadls &allas s 38 :(Contact Forces) (uadil) P e

e B L€l s e (i Awall :(Newton’s First law) ¢y guil S Gelal .
SadAllane i Jadsiad i alle daladls 1 lhie Aalide Hun dS jall 4 &<l
IS el s

Lex S ol 3580 L8 lasa Jelis 13) :(Newton's Third law) ¢y gl G ¢ g 3081
Lex 5530 o) 85800 ol as¥) 8 (Sl s jlaiall 8 5 sl U assa) 8 500 Al
I amall 8GN Al

3 sl s Lok PUVEN] é)l_uj Coulity :(Newton’s Second law) ¢y gait Ul Gl e
08 5,53 AL

(937



LoglS gl Al o) L€ jall anall Al yiah 38 “ige :(Force) 3381 o

Ll 3k cre il 3 35K Ge pl8 WL 5uaill Al g :(Measurement) (il o

bl Bany ad i 5l e e slan A,
Lo Jsdaall Jadll L) Leie oeilil) Jal dpusi :(Machine Efficiency) 414 3¢S o

o il 4tn A aaas Gy A auall o ey (S :(Physical Quantity) il 580 dast) o

b sia il 1 3 250 Lo Leie 53 ool

JJL L;»'qj\ a4 gall clasl) é\_}m :(International System of Units) <ujaa 3l g—‘ gl éLB.'d\ .

1971 dle il 5 ol 553U el Sy aipall 4y sl

s o eclaasll il Lgie (350 O 1S4y Slasy s(Basic Units) Loledy) Eaaill o

sl Gl 8 A i cilaag

,g\;uu‘y\ laasl Gre G é\h; :(Derived Units) M\ &Majglt .

o4



(References) aal_sall ieaild

1. Avijit Lahiri, BASIC PHYSICS: PRINCIPLES AND CONCEPTS, Avijit
Labhiri, 2018

2. David Halliday, Robert Resnick , Jearl Walker, Fundamentals of Physics, Wiley;
11 edition 2018.

3. Douglas C. Giancoli, Physics: Principles with Applications, Addison Wesley,
6th edition, 2009.

4. Gurinder Chadha, A Level Physics a for OCR, A Level Physics a for OCR,
2015.

5. Hugh D. Young , Roger A. Freedman, University Physics with Modern
Physics, Pearson; 14 edition (February 24, 2015)

6. Malcom Bradley and Susan Gardner, Cambridge Igcse Physics, Harper Collins
Publishers Limited 2014.

7. Michael Smyth, Lynn Pharaoh, Richard Grimmer, Chris Bishop and Carol
Davenport, Cambridge International AS& A Level Physics, Harper Collins
Publishers Limited 2020.

8. Paul A. Tipler, Gene Mosca, Physics for Scientists and Engineers, W. H.
Freeman; 6th edition, 2007.

9. Paul G. Hewitt, Conceptual Physics, Pearson; 14th edition, 2015.

10. R. Shankar, Fundamentals of Physics I: Mechanics, Relativity, and
Thermodynamics, Yale University Press; Expanded Edition, 2019.

11. Raymond A. Serway , John W. Jewett, Physics for Scientists and Engineers
with Modern Physics, Cengage Learning; 009 edition, 2015.

(95



12.

13.

14.

15.

Raymond A. Serway, Chris Vuille, College Physics, Cengage Learning; 11
edition, 2017.

Roger Muncaster, A Level Physics, Oxford University Press; 4th edition, 2014.

Steve Adams, Advanced Physics, Oxford University Press, USA; 2nd UK ed.
Edition, 2013.

Tom Duncan, Advanced Physics, Hodder Murray; 5th edition, 2000.

(96



Collins

oulazilg alaill ga ple T00




