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Introduction to the basics of Mathematics

olglill (nie jano” lgil) =Ljrall cangig \"ebjiall anwlwl 6lol" lgil alwll cangi
cUjpalle Joeallg .logiy aroyonll ddlell yc ogHgy poy 12eg "alwbll (no dpnullg
JU5 go .areuhll jelghll cang (na (nalell lgino je lgy poi aals bbbyl pariws
lglo g5 .cbjrall (na anole 1olgbg anyge ladio gi oS .alphilg gulgallg alsleoall
lanc jist Jauiy lgang cnle 6)2allg .lgeo wsigill alwbyl pghi

a0 LLO|_j_LO g5 .cpo ol e yuslud! gpadl go zladl 6J_p'iJI gl cna =bjrall pidi gl
oLyl a paaill
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aasll Jonall (né eLjrall 63lo glaj] (no load




[ | - NN T R T @
| il i his C Creativity

amga

Significant Digits dugionll plé)ll

U99Jq .aygionll playll ddyhy wiad clalg .aupai éjgollg algall plaaiwl ge aaill alwlall g1oo
2580 pe bl aouii cné ol cale paIl aayl
Lo yulid (o adgigoll olé)ll (e :&ygieall olé)dl
6l gl jlgo lgthay (nill (ol lolaj Lgio a5liog clirey Wolyi caill ola)ll c1isl.yuls aoyii iisd baic clal
ST pé) aalbl el anuy g .25l gioy cnle dpadi ge oy iaolg lod) qiisl of .yuliall

Exercise: Write the result of measuring the auaeoll aaypull Jgb yuld douii uis| eyl
length of the metal strip using the upper and plajll adyhy arlandlg dyglell yuiphuunll pladiwl

lower rulers in the rules of significant digits with Bl aan a0 djgiooll

the Precision of the tool.

4aynp dpole ddyhy ayinooll dypill Jgb yulid doyii (sl icuyyad
Exercise: Write the result of measuring the length of the metal strip in a correct scientific way.

Jeuill (na agall pio Dl plaAaiwl juill a0 yulid aauii dygieall olé)ll ddyhy (il icyyad

10

milliamperes (mA)
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bawig hawy : 5 g0 p5i ablaw| 1gi (pall payl
olg alid papl) calryg auli (il pléyll
‘aygion olajl &l (Ul updo :736.8

Rounded to three significant numbers:

‘aygion plajl ailli (nl wpdo: 7368

Rounded to three significant numbers:

Rounding «wjaill

hawig hawy 5 4o ool ablaw] agi (pall 0oyl
H0T 092y alid a8l ¢liig ali (il oGy bl
:aygion plajl &l (l wpdo :56.43678

Rounded to three significant numbers:

:ayqien olayl ajili (nl] wpéo 15643678

Rounded to three significant numbers:

U gl yany £g1io aial 5 g ablaw| agi (pall 0oyl
auli (il olayll bawig hawy ol plagi (pl aoyiy
092y <yiyg .+ Laga gls 13] aolg alis sl calhyg
Logj uls 13] pe

[0Hgieo Jod) c] apdo 12750

Rounded to two significant numbers:

:Jugieo J1od) (| apdo 12850
Rounded to two significant numbers:

J& 08y 2910 iS5 9o ablaw] 2gi (pall abyl
a8l caltug aili cadll olayll hawig haw) i ppan
.2olg alid

:aolg (pgioo pd) ol gpdo 1351
Rounded to one significant number:

:a0lg (rgioo pd) (] gpdo :3.51
Rounded to one significant number:
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Rules for determining the Significant Digits aygienll ola)ill 5ac 1y aclgd

dugienll ola)ll 5ae

Numbers of Significant Jlio Rule 6aclall 0
Digits
9876
agioo pola)l aypanldl pie olayll 1
64.34
L6l aypirell alblall 2oy s Il jlan Ul
24,000 plo)l aypiial olall a; 821 -
&)gion
5006 AJqi L&)l i e lan Ul 3
6.0309 o) J .
0.0045

0.0000380 | 28ie0 e Jlioj2a) daeiu) il laoll | 4

ol lgl5 piej 269 dygien piei a6 aypite aolle (pgay U (pall auanll 2aell guoy (nle dedlglljlanil (5
aygieall plajil 2ac ayani) dpitell (pgd adyphy ailis Jriay cllilg .aigieo e lgno)
Al aunll :ml_l aLifi ada awa aygionll plajll 5ac 121i): 4500 220l :Jlio

Example: :4500:to precisely define the number of significant digits in it, we write it in one of the

following formulas:

)ad

Al alacdl (na aygiooll pld)il 5ac 220

“““ 300.00 T 0.01

“““ 30 B 0.100200

jaj

V) ol Y (g ezl & eall o6, ke Jf o3 S O3
(1)0.0034 m .c (2)1405m .a
(3)12.007 kg .d (2)2.50km .b
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Operations with Significant Digits dygianll old)ll pladiwl dulusll aldooll

aolooll alloeq dowallg apnll ophllg goall
Multiplication, Division and Combination Addition and Subtraction
oraluy a5l (na aygienl oléyll oace qypirell Jjliodl oae (] il apd]

Calculate the result of the following operations by

the rules of significant numbers Calculate the result of the following operations by

the rules of significant numbers.

842x3.0=—————————————— 483421= — — — — — — —
6.00 —
2.0
15.741-6.30 == - - — — — — — — — — — —

Aowallg apall éacld guii:o1olaoll Aldoe

&ugienll plé)il cuwlindl 320lU auislg .adlill allooll ol cuwnl ieyyad

d=19m+ (25.0m/s) (2.505s) + % (-10.0 m/s?) (2.505)% =

~70.0m-10.0m

M= 9s—11s
:ao)jull algall
‘oroluy Jygioo uod) (] wjao 305 (1
3.1X10(5 3.0X10 (o 31 (u 30 (i
‘rgluy 20lg (pgieo 06) (| wjao 00034 (2
0.0040(> 0.004 (o 0.0030 (u 0.003 (

10
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(augionll plajbl adyhy): (Jiotiiwl 62059) 9o Jiogiiw @ §. pioyiiw 653 ywlid (nintii @oo Jolbb (3
9(s 8 (o 85 (u 853 (i

:9® 5.2X3.0 awai alwld ajlgi) aunnll apall (4
16(> 15 (o 15.60 (u 156 (

g0 45-8.3 adooll auanllpphll (5
36.7(> 36 (o 370 (u 37 (i

12 yiall 018,31 cyo el kol Shamians Z5Y1 L3 M ol La
459 -83g .b 2.33km + 3.4km + 5.012km .a

54m-=65s.d 340cm X 7.125cm .C

Proportionality «uwliill

sanll (pgluyl olaoll i ¢yay = = <l Jauul aslig g 6lglun lgua aiy alsles il
(bwgll s Jobd = grapbll aps Job) sl apddl: pasiu alpeioll 1ol aold olayl
%=2 ad = bc a=% ra Goyd slogl :Jlo

11
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a0yl algall

Ll @ doyd glo = c:ails 15] (1

—(d = (

2 ( 20

‘rolui x dnya gla =2 yl5 15 (2
0.5 (u 0.6 (i

12 (o 6/5 (o

%
Eﬁ

_ ~a=-ails13] (3
1/6 (U 8/3 (I
5( 2 (o

orglui x &oyd . x2-2=2+7 allanll na (4
2 (u 1
4 (o 3@

Equations And Their Solutions lglglog cilaleall

alsleall (e el algai gog .Alan g polghll cang (na «Ljuall lgoaaiug cus .bjiall aal (o alwblyl

cball eliwls Wil copiw elil U] .aJ Gubi U 5pa0 cang (e alaleall gb yaed! gby b yuse Jeg .amlyl

8881 g Jny (padl byl Jind Lgil caisg aubjall gulgall loygn gog byl avslesll go piall cileo
"opolhll anani” (nouwiq Lgilauhig ajphill

ebjpall gujla J&J 6._1._|.|.|Lu.|ig dngo §jlgo (nog .Alslanll o bbbyl (na deinnll Aljlgall yog
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Salslanll (nolo
Bl e’ élglwo (nle (nii . jgojq slaei go aalgo éjuc albLYl na dlaleoll
¥9 x joopl Wie ol jop 4isT gl Jggao jlado cnle (pgini 28g

first-degree Equation With one Unknown aslg Jagons cnJgil &ojall go alaleoll

a#0 .ylogloo yldtdn gloac bg adusax+b =0 bl 6jgnll a5l
-89 2x :lo® Wi nle (rgini (nog 2x—8=0 JUoJl Juw (nle
8929 x (o 1920 &Il (nle (pginicnog  x+2 =8
—%gng 5 :® 39210 &l cnle (nging (nog 5=2x—§

dolo abollo  S9L
.6J3Lo_oJI<=rLd-gf+U4JJLLD_LJI<_mgpoH_¢U_cd.n_OJ4Log_odL_g_bL_UJIqLdang

:dole aclgd
alalenll 0am péii gl yga 2aell yuai lgiapb go opbi gl caai gl gaoy o alaleo (na cnlgll 6aclall
a =b & at+e=50+¢
a=b& a-c=5b=c
:a)alenll 0 o ii gl ygo 2aell yuai cnle lgrapb owai g g gl 4aoy alaleo (na gl 6aclall
a=b<&axc=bxc (c#0)
a=b&a+c=b+c (c#0)

:aJalanll o

Alaleall jan gi alalonll o xpoinll dnrd (nouiq . xJgganll poioll dnid slayl (niey dlalenll o
UG gighay lglai gl 80ug ax + b = 0 alaleall piei aole aany

ax = —b :(plc Jnaig ax+b—b =0—b:ablaoll (nayb yo b pphi: 1 6ghs

x == nle Jnaig === a cale albleoll (papb awai:2 6ghs

a

13

mawhiba.org

020009




L | - NN T e @
[ |

amga

Exercise: Find x x Qold :mgf KET]kY]

14

mawhiba.org

00000
Mawhiba




I - W T R T @

fumgo

Tow-degree Equation With one Unknown auilil éojall o <lslaoll

a+0duw ax?+bx+c=0:aJll acunll a5l

_ —bix/zb:—tlac ||p| ||.g_L00_C O_LDUJ @_ij LJQJ

x
(eloloo 6acluwoy adybll (nle capei) auwlall AUl plasiwl lglo y50ig

plaaiwl ¢lls go 150g juonll ggild plaaiwl x péioll (] duwil adll alsleall Jo cyjai
:auwlall aJIl

2X%2 45X+ 3 =0 = @ e e

Trigonometry «lilioll ulwo

Triangle :¢ulinll
Jadl (o anngo ollgjg culinll clni Jlghi
¢ilinll Ylgj huyi (il adllol]
a+B+y=180"=nm
b clinll ellal Jighl gy by cadll aslaloll
a<b+c b<a+c c<a+b
C=a+b+c Alinll buno
claiplgo h:éus A=-ah inll @sluo

15
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Trigonometric functions auilinll Jlgall

<l @lall Jgb slay] liehiwl lgiog “yujgéline dyphi” duwls G
04 lioaaiwl o5 gyl arels Jgb alay ayglpl ailé ¢lio (o
Aibjre alaphi (o aslloll
wroilall grelall (ndgb alaypo cgoao = )igll Jgb a0
A% = B? +C?
90° ayglpll léng &gl pilé culiall e bl Jgbl go pigll ol 1545

S¢liall ellol Jlghl a1d) sloyll dygljg @lo Jgb oladiwl ySoy Jo ya)

cUnll arows oi ¢yo Jauill (e aangall 6 ayglil lgyisiwg .ayilioll Jigall pladiwl abluwy ¢l lisoy
6 ayglyl jglay aill jglanll: € 6 &yglpl Pléy aill Jléoll : B IS

j9lan (o ila A igl Lol

;o auwlwil Jigalig

sin® =~ :cyall ally

Concept check: Write the trigonometric a ayglil) aulioll Jlgall ciisl:pggaoll go Gaaill @

i 1

functions of the angle a in figure. Gl Jaudl (na aangoll

16
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:ao)jull algall
‘rgluy piglh Jgb jgloall &lioll na (1
14 (U 13
16 (o 15 (o

12
5
cos 6 ajglpl ploj wus jgloodl ddinll cpa (2
‘nqluy
17 8/17 (u 8/15 (
8 17/15 (o 1517 (o
17
15

Alojall 6 aglpl dnséd .jglandl cidinll (na (3

:qngu.LT
30 (u 25 (I
40 (o 35 (o

ipgluy 6 &ugll cuus jglanll &ulinll cpa (4

5/13 (u 12/5 (
12713 (5 12/15 (o
12 3 :ulgall
0
5

17
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Exercise: find the length of the sides in triangle dulinll clni Jlghi a0gl i
if & =30° B=6m 6 =30° B=6m (L5 13|
18
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Vectors In Tow Dimension
B BT T e

+y
North

Jolo Gl épilb aloy ganii cus . 1- ugego adsluo auds (na iyl olivye (pallg Jiall 1ae 15117 Jo
53° ayqlj ginig 550 km aillillg . guil uqin 45° duglj @inig 440 km aulillg . @uill olail 620 km (nJglll
Jpellagio

4o opdiwo anio asljll ggaiw cus .oyl ddyhy Dy 6pilhall agilgill asljll olws dlgguy clilaol
alainll plaaiwbg . ojlado wlws g5os auwlio oy yulido plarinbg lgadgiahail épilhll §ilhil ahdaj
Gpidl olail g0 asljyl lgeini (nill xglpl lwo clisa)

Aplws gib oladiwl logace algaio 6ac alnao gf asljl glws Gib (nle cajeiiw Jnall 1ao (o
algaioll go Joloill (no 62320 aluwlwi (nle copeiiw los

19
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Operations on Scalar and Vector Quantities dgaiollg A uwld)l GlbosS)l nle ablooll

JUoll Juw (nle anlell olwall allae auwlia)l albosll go oA
loil .allnoll go aalisn dcgaan wlhiy algainll oo Joleill ya) 2 x3s=6s o gl 6 kg+3 kg =9 kg

o p  Jedd  (nog dgaiall alosl buyl Iay algaioll anlall allooll agal
gy anioll ogaiwoll aedl (niei (nillg (Displacement) asljll
ol aaly gyiyliio guisljl @aai ol clio by loaicg .giengo

4km lgioljl cuwni ol .Jlodidl olail 4 km ayilillg Guidl olail 3 km

U lgil opl . 7 km gy @ il gl asliua lgalhil ahai ge aglgill

ol o~ aplall alosiladyhy @oaj
3km T ol

Adding Vectors :algainll 209

B los asilgill anuiill ggaiw B (npdl aoljl lgalil of 4 aoljl @hd awo yayial
A B o s (aulgil aslju) Caaiall
W dlgill aoljl .

US0)g (olaill @nall gl Resultant vector alnanll 60.93.L0.” e Glhj
LS il a5
C=A+B

Iublo lens Bg A wlgaioll 016 goail ol po leos yuy ie goall gl abhsilo g0
Alnaoll sloy] (na degiio Gpb cnle gl cajoiiw

20
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}owpl giae) (o algaiall eoo
loo lglac Jooig 4isl gf gugaio yao Jay (nall anioll clls alnaoll (piej
<uls Ul aygj Lagiy Ylainy glgaio iio ,leyl &illi (nis gl ey s algainll 0de jgai 26
00l lgy y5aig Loyl lgialei caill oyl da)jhy logilnao sloyl g5oy

Tail to Head yuipll Yyl adyb
A Jall aainll ywly oo Bouldl aaioll Ju3 ouuy
iy 15T Ul s Jgi go aaio : € alnanll ggalig

draw the tail of the second vector B from the head of the first
vector ff,

The resultant is C: a vector from the first’s tail to the last’s head.

Parallelogram cUAl (pjlgio ddyh
£l (pjlgio Joaig .¢lyitio Jy3B g 4 grgaioll Jeai
Jual yuai lglg eUWn il (pjlgio tha: € alnanll ygalig

We draw the two vectors 4 and Bso that they have a common tail
and complete the parallelogram.

The resultant C is the diagonal of a parallelogram with the same
tail.

Polygonal clpill saeio adyb
Giludl aaiall yuly go anio U5 i3 §lhiy cuny Wigi algaiall awy
.l 1510 W Jgl go anio : dalnnaall ggaig

We draw the vectors in succession so that the tail of each vector
starts from the head of the previous vector. The resultant dis a
vector from the first tail to the last head.

21
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¢ oja aibasioll go Iyl sl awpl (ne algaioll alnao aogl :gubi
S alnaoll calinido. b of a oic go i gl upo ai

Subtracting Vectors algainll gjb
A anioll gl g0 —B aniall )3 @69 gSn) A - B lognie) yo g1gaio ob allb (na
Ul Jauidl cno oS lagres @o B g4 Jugaioll cuwl) @og gl

Subtracting BfromA ... ... is equivalent to adding —-BtoA.

i B & N
A —7— 4 +'/§"
e ———— —_— <

A’(E’)ZE

(-B) = ﬂ‘
A-B

EV1th _{1 and —B head to tail, Wlth A and B head to head,
A — B is the vector from tﬁe A B s the vector from the
tail of A to the head of —B. tail of A to the tail of B

| A
™
>l
I+

22
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LLJUJ.D anlg 20y (nd Algainll 009

gl x clanll jgaoll (nle ilio .anlg 20y (nd algaioll (nle 1- wgogo audn (nd adylull eliwly ajs)

620lg aolaiwl cnle 1isl gl anio clyal ygay dus .amlail g5 Ui araiuo bs ol (na gl y cpilantl jgaoll
lwlwo 1olg 204 (ple algaioll Alnao glwo ol cals j53iq .olal Jaul gol

@ A B =2A il C = -2A
A=15 B=2A=30 C=2A=30
A=15 . e >
(®) 5 R=A+B
ﬁ >
S =20 R=A+B=35
A=15 T
(©) B D=A-B
= -
] Ty D=|A-8 =17

:algaioll ppilbd yhoy
aslailg algb (nle akhalaall bpiy 151 gdqo g0 asiall Jai gany algainll Jéj
dlgaiall J4i aniollyugSoo 220) aqionll Qb

A RS A7)

:ail holl

- oladdl yuai ailidl aaioll ygay :aongo 220y aaioll apd aice

- oladll yuse) aill aaioll ygay :wdlw 220y aaioll aypp aie

Jladoll jisl .algaioll Jai adaiphy aliloio algaio G ow)l . Glwdl JUodl (nd - 2a aaioll ow)l:guhj
clidyhy olailllg
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Exercise: Three vectors shown in figure, which Jaidl (na aango algaio GUlcyjal
of the following equations are correct? Saauap aglill arelaill asleoll (ol
17)3 = I—;1 coSs 9(3 I—;3 = 17)2 - I—;1 (9 I—;3 = 17)1 + Vz(u I—;3 = 17)1 — I—;Z (i
Vs Vs
[t}
Vi
Exercise: In terms of vectors A and B, express B g A yugoionll &lUay:eyyad
the vectors P, R, S, and Q QgSgRgPulgaionll e pe
R
Concept check: two vectors 6 units and 16 units 6 units Jlgaio:pggaall yo aaill %‘
Their sum could be: Uy gl yano lgooo Uplo. 16 units g
23 units (o 17 units (2 9 units (g 6 units (i
24
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Exercise: Aboat wants to cross the river from point (| A abaill yo ygill poj uf WP Aldw eyjad
A to point B opposite it on the other side of the 13l ..gill (51l aanll yo lg) ablaall B abaill
river, if you know that the boat’s speed relative to 2.0m/s :loll quwill dirawll acjpw (ﬂ cole

water 2.0 m/s and the water is running to the west 1.0 m/s acpuy by g =lollg
with speed 1.0 m/s Jog dung gjlall lgsluy uf 1 il axglpl cnolo
What is the angle that the boat must take to reach Lowpl ang Babhaill
point B?

B

-

6aoloinll Glgainll g0

Wuygelind ayphi plaaiwl lgilnao jlado sloyl aiy . 90° dyglj lgiy algaio (e 6aoleinll algaiall
aulinll Jlgall plaaiwl alnanll olajl ulws JSoiq

:alnaoll jlado
R ) R = /A% + B2
B
| 6 =tan™'2 :alnaallolail
A |

Exercise: Muhammad moved 8.00 m to the west, ¢ini o) gpell olail 8.00 m 21000 ¢pai ewjald
then moved 6.00 mto the north, calculate his Lolailg ijlado aisljl cwsl Jlouidl olail 6.00 m

displacement in magnitude and direction.
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Lginljl olailg jlatio ciwol .Lgin 6.0 km aqii o Upe4.0 km of b 12 km aaljj ¢lpaii cayyad

*
|
|
I _______________________________________________________
|
—————— 4|——— —_———————— e
|
|
| e
|
|
| e
I
Jaul (na aangoll (pgall aijlgol aojill 6gall doud oladlg jlado cuwol ieyjad
Y A
A
6N| = TTTTTTTTTTTTTTTTTTToTToTTooToomToommommoomoommommeees
1
_______ S —— > 1
% |
\
- Jod) Ay Jlouidl olaily 4.0 m/s ey Qyld dpady ieyyyad
! SRS apgo 9o 105 Guidl olail 3.0 m/s jgill dcpw cuils 13]
am/s 3m/fs auuilb (m/s) 6a0qy wjlall acypw olailg jlado loa . aw Pl
’"‘; = eUoluwll (nle cadlg 1olilnl
-4—"——%____,_.4-'—_’_“—\.
Jo-Lued!

26
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Exercise: find the resultant of the coplanar

force system shown in fig.

- W N T

Elasdly asbgall alls o syjellsse cllall e @

«ngdll acqooon dlnao oladlg jlado ol ey)ad
Jaull (na élbenll &ginll

Y a
4F3=4N
Fs=10N
<+ > > x
Fi =8N
F>, =5N

Exercise: A plane is traveling eastward at an
airspeed of 5.00x10%2 km/h. But a 9.00x10® km/h
wind is blowing southward. What are the direction

and speed of the plane relative to the ground?

dcpuy  Guill olail 6plb Glai  iewald

lgicyw oy gl Ul .elggll auuill 5.00x10% km/h
dcpw (ol .aginll olail wgi 9.00x10* km/h
Sl Gl lgolail go Log 645l

v
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Exercise: With the same airspeed and Plane speed  «wyjaill (na 6)ilbllg clgpll dcpw yudi ypaicyjad
as in previous exercise, in what direction must (nS ¢jadii (Jf oplbll (nle woy oladl (J\LJ Aol
the plane head in order to move due east relative Al gai dalao il duuwill jghd
to the earth?

v

Exercise: A runner moves on a circular path of radius ophd cani (ppls jluo cnle elae iy cyjad

50.0 m Starting from point A counterclockwise. find JJlde yusc A dabaill go lalhio 50.0 m
displacement and distance if he completes: a half a il 15] adlwallg aoljul cwsl acludl
turn — Three-quarters of turn. 6jgall eyl T - 8)ga cani
— T~
a8 =
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Exercise: A car moved 30.0 km east, then turned crahoil ai WWub 30.0km éjluy C15pAT i
70.0 km north, then turned east again and moved gai (ndl 60 caheil o Jlowdl gaj 70.0 km
20.0km , then headed 25km south. Use the 25km wgiollgajcigail 0520.0 km ciohag §uull
coordinate plane to represent the motion of the oJ ¢jlull a5y Juinil (pilandl (pgiwoll pasiuwl

car and then find the displacement .aoljul aogl
Y s

Standard Angle and Reference Angle aroeojoll dyglflg duwliall aiglyl

]
! 8
- Ll
-1 0
Quadrant Il Quadrant |
8
2 -1 ¢ 1 b -1 0 L 1
Quadrant ll| Quadrant IV

allall oae® (nag .yljgall oladlg aio lgilwinl ai (pall jgaoll )29 ygau jlado oo aainll d)glj éole (nho)
Al qyglpl ygad
Acluwll gjlac olail yuse) +x jgao yo «Iahl lgylwinl aiy  :(Standard Angle) 6 auwliall agljll
Jolanll anig aainll gw lgslwisl ai) :(Reference Angle) 8’ araapall &gl
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Vector Components aqlioll aUSyo
Gib lgislg aglill pilall culinll ilnsg awl (alnanll slag)) algaioll gns (na lioaaiwl .Guw lowa
(alnanll sloyl) algainll gnal éole lgislg abpuy adyb (] slay gai clal .anld alll lgnsai 639200
Algaioll AlSpo ddyb (nowy o 1aeg
Y The component vectors of A q\-'i'bsl” ngiwall padiui A)f".""“” alSpoy cniai 13l punHgll
5 8541 90 anuiall 130 f <l g ol &b 4o asioll auwyig
jopg alspoll log e glhyg  yg x jgond ybjlgoll grgaioll 200
A=A +4, 4, 94, jopllog)

tan @ =j—z A= /sz + 4,2 i @hollo pgall go

auwlall ayglpl (o aaylull alslonll 9o cauni (nill 6 éyglpll :ango ahsllo

auilioll Jlgall pasiud Sl alun

........ The components ofg cosO = J9koo] _ A A — Acos
ey gl A x = Acos
.:..' -. . 0 LJJLO-QJI Ay
: g sin = =— .
- S : - A A, = Asin 0
: A = | i Hall y
: 27
A, = Asinf |
0 I
0 >‘ X
A, = Acosf 4

(apwlall ayglpl cagpeil @o)) apwliall ayglpl (ne 6 b lale Laole adyb (nog
Ayl adyphl plasiwl Jgwi §gaia Lo jgan) dyguno (i .aresyod aiglj cubel 13] Lo

0 &uglil dlléo dudyall cuila 13l : sin 6

ot e - e e
0 dglil duwloo dxapoll ciilalil : cos 6

30
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y :aua 26§ pall o)l cnle &45pall 6)Ub] anioj
; 5 3 ausypall ggai oaic :dingo &Ll
A, negative | A, positive cho a5 Ugc_cu PR
" . +yqgl +xoladl
Ay positive | A, positive . (6 8150l 4o Loaie aulw 5)Lbl
A, negative | A, positive —ygl —xoladl
Ay negative | Ay negative
Joudl (na aangoll Bg A algaioll aliSyo aotd cuunl: cujald
Aclull gjlae olail wogoll x jgao @0 30° &glj giniyg 12 units ojlado anio :euyjad
.aainll auwigl a1spall olajlg jlado cuusl
A
|
|
I __________________________________________________
|
———————— —f——— ————————>
|
|
|
|
|
|
|
31
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il aglpl ol .adS)l aingd cani (pqud x jgao (nle ailSyo 4ol Jall eyl Nd aaio ey)ai
. X Jgao g0 anioll lgaeiny
A
|
|
! __________________________________________________
{
|
l __________________________________________________
!
|
’ __________________________________________________
|
|
_______ _|l___ B S A e T T T T T T T T T T T T T T T T T ST T T T T s e
!
Exercise: find the components of vector |5| = ;gL lole D aaioll alSyo cuwnl eyyai
Dgiven that: |D| = 3.00 mand angle: @ = 45° a = 45° aygljlig 3.00 m
Exercise: Asmallairplane leaves anairporton  pgu1oll aulo pg) (nd Ijlbo 60 p 64ilb jalad cujai
an overcast day and is later sighted 215 km &yglj g@iny olail (na 215 km 20y (nle daogu duo
away, in a direction making an angle of 22° (¢ Jloubg Loyl 645l aeti a5, Jlouwidl o b 22°
east of due north. How far east and north is Slgiyg) aic jlboll
the qirplane from the airport when sighted?
y
f?‘f
200y 1 . dF
4 |
I
g 100 [ 5—
- e
A |
|
9 I
0 \ :I x
L0 100
| Distance (km)
32
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Concept check: what is the signs of components S0 aljlu] 210 :pggaoll yo Gaail

of vectors in fig. and the signs of components  SJlblg .Joull (no aangall dlgaioll
d, — d; :aninll SLS)o

of vector: d, — d;

3

Exercise: find the components of vector E |E| = ZUiJ_ lole E aaioll alSyo cuwnl eyyai
given that: |E| = 4.50 mand angle: g = 37.0° B = 37.0° duqljllg4.50 m

V4

Adding Vectors by Components <lSyall cilgainll @209
Jaill no las R lagilnaog Bg 4 ylgaio Lijal
LG glissyo lg) R alnaoll
Ry=A,+B, R,=A,+B,

tanf =2 :alnnollolajly R = ’sz +R,*
Rx
el 4 gl elde b J5a algaioll go sl aace elal gls 13

Ry = Ay + By + Coto. Ry, =A, +B, + :adulull adyhll
Cyt.

33
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Al adiphll pasiwi Juaill adiphy algaio e gaal
adlullg aingall il oliisl @0 x jgaoll cnle ailgainll LS 10gi (1
aulwllg &ogall bl oliill go y jgaoll cale algaiall GlSko a0gi (2
Rx &lnanll & il &Syl slagl x jgandl olail (nd Syl gnai (3
Ry alnanll &yalnll &15all alagll Y jgandi olail cna aillSyall gnai (4
alnaoll doyd slayl (no auilioll Jlgallg yuygeliva ayphi pariwi (5

Exercise: find the resultant (value and direction) na daavgall algainll dlnao cuusl eyjad
of the vectors shown in fig by analysis. il aayhy =Lﬁ)l;_‘t_]'lg le:x_é.o Jaul

A

=200 g
C =7 units 9 20‘“‘ B =5 units

> x

A

A = 6 units

E = 4 units

D = 10 units ‘

34
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Exercise: A man walks according to the scheme (na angoll bhAoll cuws o) quitny euyjad
shown in figure. find the net (final olaaiwl (aulgill asljll) alnaall aogl .Joul
displacement) by analysis of vectors. Algaioll Julai

north (25 km)

south
B
/_f (30 km)
(50 km) g
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Exercise: An airplane trip involves three legs: The first cnlglil:oljo <_11L| 6““? aloy goAil icyjal
leg is due east for 620.0km , the second leg is Sal0 o Ll epedl elaly G200 b
southeast 45.0° for 440.0km, and the third leg SUWI9 -8ub ©gio 4507 duglj ainig
is550.0 km at 53.0° south of west, as shown. What is 05 .yt Qgio 53.0° duglj 2injg 550.0 km
the plane total displacement? aglgill alnaoll o .J5ull cno ango g0

Soplbll anljy

+y
North
—-X +X:
East
36
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Exercise: The resultant force due to the action no (pgd g_;ﬂ Joa ge daoslll albooll g rayjal
of four forces is R, which is 100.0 N along the Ul olaill (n6 100.0N lowjad pgluy nill R
negative y axis. Three of the forces are 100.0 N, 0.0°aglp 100.0 N no rgall yo &Jlli, y jgaoll
0.0° above the x axis; 200 N, 140° above the x . x jgaoll §ga 140° &yglpp200.0 N, x jgooll §go

axis; 250 N, 320° above the x axis. find the x Jgonll §ga 320° dygljy 250 N
fourth force. Aoyl 6gall :m_gf
Exercise: find the angle between two vector log) (Ligd (ngaio gy gl nggi eyjad
forces of equal magnitude, such that the resultant (rpi Al alnaoll (pglwd duny jadll yuai
is one-third as much as either of the original forces logio

A

1

1

1

1

1
O b i >

v

37
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Motion In One Dimension  anlg 20J (nd aSpall

| -

Arrow indicates
positive direction

Juwo cnle Sy Al el Jlio (aslg oladl cné gl audiuo ha Jgb cile a5pall criey aolgll 2yl
cnle Lo a5pallg .oy0l olaily ijo lbgaw hawi aslaj Jio pws iyl . x jganll Jgb cnle (ol o1diuo
Ug4ia .Jilall (pgimnll slaiol cale x jganlljuicl gan)g .Jilo (pgiwo cale a5l cllas . y jganll Jgb
.aolg a9y (no [129]] asyall

gopl .elubll 50 anai aie lgetii way awd) alins gyf dlio .aedl aalol aspall (ale aliol oae
dgaio alins (e (s Il ajllill anwlid a105 9o gojll ol 1547, 0jlwillg dcpullg doljllg

aill alinioll yoy cuwps laylg deyll alnsll 0de pg9gan (le 1 0gego &nds (16 cubjoj
olwo (o acgiio gpb cnle 1isl capoiiw Jnall 1ae (nag .ablwall elyolg a5pall cang (o lgolaaiulg
Aaaliso cadlgo (nle lgauhig .a5pall allalen pladiwl JUb go a5l alpéio

38
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Introduction doado

105 (na a5l wlall Jnall (] egopl cile Jnall 1o (na lgbpeiw (il puolaoll glasl erhiwi (is
o1olao anld .alegngoll Yoy oIl Saiwg juSHy cnolell crginall deoljog . 1ageogo dudn (na aolg
Al ablwndl 2l @pbg a5l alpeio
Distance And Displacement anljlllg aalwoll

Displacement Ax aoljll Distance s daalwoll

a5l grengo gu Jolgll ppdiwoll aaioll | ouwall a5pa) cpleall juunll Jgb oggaonll
A straight vector between two positions of The actual path length of the

motion. object’s motion.
Vector quantity dagain ain5 Scalar quantity auwld ains caill
Ax =x, —x, or Ay =y, -y, - ugilall
(Jlodidlg Guidl) +y,+x olail cuils 13] :a10g0 .a1oqgo lojls bl

(wgiallg agell) =y,—X olail <jls 13] :adlw
Positive:if itisin +x,+y (east-north) direction

Negative:if itisin —x,—y (west-south) direction

na.aoljlllg adlwall cnoggan yu Grall an
6 angoll pos il juuoll (nle doljy a5y Jlio
Jauil

'____________________‘ _3Meters |
Righl ; .‘/-\ ‘/-_\

2 Meters | 5 Meters
Displacement = 2 meters to the Right Distance = 8m = 5m+3m

39
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JAuiul anngoll douainall aljuall pe . B ade Jiiodl vl Joogll A @dgoll 4o éjluw clpaii yjal
(820lainll cilgainll paaiwl) olail g jlado aylgill lgisljl (b) &jluwl lgiehs (il daluall (a ol

[ | - T

N & 4
w-*—s <
S -_Jmom
W 500m
.‘ 600m
A.__—
e N |
B 250m

Speed And Velocity dgaioll dcjllg aepull

lgiangg .auli U5 cno jlindl go awall @hdy 05 (pl .ol 2o asljyl gl aoluoll jiéi Jaeo (e acpull
.m/s dlaongll cndgall pladll (na

acpull glwo (nd liolaisl gls 13] ol .&ireo dhal) aic awalldcpw (no Velocity alhalll Ggainll dcpull
Average Velocity ahuwqinll acpudl :ailil gg4y liga (aihal pe) luwd alyigb atioj 6pia Jis

Average Velocity agaioll dhwgiollacpull | Average Speed dynaell Ahiwgioll dcjpll
Jo i) duill asljlll proi hiugio o) iy ddlwoll o hingio
The average change of displacement with | The average change of distance with | cajjoill
respect to time. respect to time. Concept
Vector quantity agaio &1n5 Scalar quantity auwwld ains
Ax x, —x, s
by vy ven Ay vsilal
Distance adlwall no §| 0¥
aylw gl &1ngo
Positive or negative depending on its . allwyl
Always positive a1ogo lajly
direction: Positive in direction of +x or +y Signs
Negative in direction of -x or - y
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15] .atiofl alball gy aic aedgo yghug Jaull (no avgoll a5l hbao (na oS clae dypad) ieuyjad
t=5s g t=8s aic ais olajl yuse) ypaull plé
m/s 6a0qy t=10s (ning aispo &ylay go agaiall (b) g dysaell dbhuwqgioll aicpw (a) :cuwol

0.0s 3.0s
0.0m 5.0m 15.0m 25.0m
508 10.0S

Acceleration ¢jluill

ol anuily aypall dgaioll acpul poi bwgio aily )il cojo)

Alangl) (dgall ol né (m/s?) 6a0gy yuldyg .agaio &5 gog
G

N A
o)l alyl)
-y g -x olail ygay loaic W gjwill yg5y +y g +x olail ygay loaic Logo gjlwill yg5y
:agaioll dcpudy ojlwil adlle
dcpull jlado ayjy dcpull olail (aa gjlwill gls 13]

If the acceleration is in the direction of velocity: the velocity increases.

e BB By,
O o | o
<« e
a a

acpull jlado Jé) :acpull olail yuse ojlwdl gls 13]

If the acceleration is opposite to the velocity, the velocity decreases.

Vr v; Vi Vs
O O e O
ﬁ b
a a

41

mawhiba.org

020009




| - W N T e @

amga

<l élbao (gojl - agaioll acpull) g (gopl — epgall) aliinio . oudiwo ha (nle oo Epaiy eyjai
(uojl - gywill) (ninio oy Josi afouwall gyl causl

Position vs Time S Velocity vs. Time a. . Acceleration vs. Time

<l élhao (Qopl - agaioll acpull) g (popl - @ngall) alinio . o1dio ha (nle ows Epaiy eyjald
(ol - gjlwill) ninio owy Josi af aalisall axiopl alpiall qua owall gjlu cwsl

_ Position vs. Time v | Velocity vs. Time a. Acceleration vs. Time
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Equations of Motion a5aJl alaloo

aailillg aolg 20y (na a5uall glgil gog .Juaill drong 618ao a5uall ygai yojll @0 aws gjlwi pai 13
wdill gl 63U a5l JUs Jaeoll yuaiy depull poii dun .culi gjlwill lgra gygay (nill a5yl elli (o 1o
(crqluio ayli J5 cna

.ol daangoll pwall a5p0 JUs go a5l Alpéio daaj olail Lieo

! | vi a ! vf
¢ x i ,
| | x, |
(m) QoljJl: Ax (m) ilgdll @bgall ix, (m) laul @dgoll iy, slwllahai: 0

Ax =x, —x, :2690ll cno poill
(m/s) aulgil acpudl v - (m/s) QUlall acpudl @y, (m/s”) gjlwdll : a

SAY Ve Ve saally quny ejludl of l)lw aloj
t t

v, =v, +at :a5pall alaleo (gl plitiwl abluuy g50y
<ull acjluiq aulaiyl aicpw dajony t auioj akhal (rpi aic o acpw gbwo go Lisaoy pueill l1Aeg
auioj 61 (pl (o abuwgioll acpull ge poill gaoy . gofll @o Whs poii culdll gjluil aic acpull gl éuo

v =K% auilgill acpullg aglaiyl depull qulws hwgins

a

.a5)all albbleo (nab Glaiwl Liisay aila Ax =vz acpull bugio aliay asljdl alwo g9y ail laug
Adll aspall allaleo Glaiwl Jglbb .ollel alalanll Olaaiwl eyjad
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:a5)aJl alaleo
1 1 =y,
Ax =v 1 ——at? Ax =v,t +—at’ v, =v, +d
2 2
2oy ? vV, +v,
v, =v,” +2alAx o= (L,

Ayl avldl pguwyl aliiod gany (&5l oladl (na aogo culi gjlwis) &5pall go cqill 120 Jio
1 aioud ayjad J5 :abollo

x (m) v (m-st) a (m-s~?)
Motion with e ——
constant ac- B |
celeration - t (s) — t (s) — t(s)

Luojll againll - acpull) (ninio oy Josl. - Im/s? 0jad §bliy pa1daiwo b (ple ¢jaiy awo cyjai
e o 5 el

v (ms™1) a (ms=2)
—t— 1 (s) —t—= 1 (s)

44
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4552l aillalao plaaiwl Jal aljlgo

U6 Ui aspall Logo lelail opicl :anlg olail cna a5pall culs 13] (1

JOIloloill (na adlwg olaill 12 (na diogo cjlwillg acpullg asljil aljlwl ygaig

(cnled ol guodll ilio) wogall go alelaill Aol picl:anlg ha cnle oladl 4o JisT cna aspall culs 13] (2
(Jawd gf jluul)) clw 15Tlg

JOIoladll (na adlwg wogoll olaill cnd daiogo ojlwillg acpullg asljll aljlo] ygadg

Lgylwo ololl agnsll laclo aogleo alinall groo lgud ygad nillg auwlioll dlaleoll paiwl (3

629 cnle gyl aloyo JSJ allsleall gihi . ojlud go 151 cnle allunll ciginl 131 (4

Jrolanll nac (pgluy alalenll o a0 oling (5

lgd

lgahai (nill dolwall (nolo . 2 m/s’ 0jad ol oud o b (ple ggdudl go 6jluw A5)aT (ayjad
940 m/s lgicpw aunj loaic (m) 6209y

ol asljul cuwol, 20 n/s ailadil Gepung 2 m/s® <ub ojludy ardio b cnle ows @paliy iey)ad
.10s no puwall lgoha)
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aidyeiwl (pal gojll o, 125 m aolwo ghail 25m/s <l 15m/s yo <uli Jareoy 6w ojluii :euy)ad
Sacpull 0a® (il yni éjluull

aiSp 1y &l alglao (nag . a gjlwiy ¢, goj (o X &slj] ehbg ygSull o aiSp aws 1y cyad
Souan Ul ol + 24 g)luiig £, 0j28 (oj nd Slg x dygluo olj] @hég Iyl ygaull yo

t :Lt G t :it (9 t =\/§ ta (L.' _\/E (i
1 \/52 1 \/52 t1_7t2

Janall 8m lojas adluo ghdjg. 1 m/s* 0jad culi ojludy .ggaull yo janio (nle §gain GJjis reayjad
Janio)l Jawl algng ahal aic (m/s) 6a0qy auilgill aicpw cusl janioll Jawi ()
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Important Note dongo ahollo (,5%
.4bli e ojie ojlwill (pl .ansliio acpull ygaig .gls Ul aolg olail (o asyall ygai oaic
Adlw 6yl (ebld) gjlwdl ygaug .wongoll olaill go as5pall olajl pioj
ol .cadgiy (nin 3s Greiuyg 2 m/s? Jaeoy bliyg .guid (naal abuw cnle §gain dpai icuyjald
Lol adlaill acpull
uldl pwpl (na oS aicpw poiig od o bs (nle oo dyaiy iey)ai
Al ablwall (b) a5l allalen(a) plaaiwl aisys Jols JUs awall lgehd (nill asljll cuwsl
v(m/s)
12
6 -
l b ayglholl (pilgill oae 05 2.1 m/s? 0jad <yl Jaeoy 3.0m/s (Ul 22m/s (o 6jluw IblLii :euyjal
3.0m/s acpuy o)l
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Important Note doleo abhollo (,5%
albbleo Gihig .(aolg oyl aloyo J5) Jolpo ] lgowai, oyl uo 15l 6anlgll alluwall gy boaice
Jaol Ol Uolpodl g alpeioll byy @0 .620 (nle aloyo 5 (nd a5l
ard) bl acpuy s af. 25 m/s lgicpw ciauni 6s a0y .culi o)y yg sl go 6yl cralhil iyl
26s 29) o)l lgiohd (nill Aalwoll sl . Guphll
-2 m/s? Jaeoy ¢lls 2oy bliy aj lgd &1 6a0) 8 m/s® 0jad ojlwiy Yool yo ¢yl oo iey)ad
oAl cilgdl JU owall lgehay (pil asljil cuwsl L guisil 62o0]
206goll cuwnsl.cadqgi 2.0s 2019 x.= 0.02890ll (nd63m/s acpuy gjaall (nle 6)ilb dibhue eyl
So)a0ll cnle y5lhl (nilgill
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ulgd AW 20y 9 m/s adepw punig <yl ojlwi jasio cnle ggaull go Ggain GJji )i
ol (il na @gainll lgeha (nill adlwoll cuwol

Jlad oy LbL|_|_| <o bogjai acladyl yljily @ajiio aeny aj 15.0 min 620 4.5m/s dcpuy Jo) SV ET]LY)
lgeha (nil @alwall aogl.cadgiy cnins 90.0 s 620 0.05m/s* cul

iJ._l baic .Jlbdll doado (o 180.0 m 223 (pnle Jole cady .ggsull go ¢Jjaiy 90.0 m adgb  jlbd :euyjad
aic Jball 6p5§0 dcpw cuwnl 20.0 m/s JoleJu lojgpo aic jlhdll doado acpw Jolell olail ojlwi
Sdolell ool lojgio

vo=0 L)
TRAIN
—1 ———>——
90 m 180 m > 4
TRAIN
(20m/s)
[ ]
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QS alygo 2s JUs3m QJ:u'j,mﬁjiupbjmlcduU'gJUuLUquUI(mojjp,mugTy:gupj
pwa L aulgill acpull cani ggai o acpudl g ol , m/s 615qu aalwoll canj ghd baic aiecpu ol
<l

JUb dcghdnll asljll cuwsl il awpl (nd dango pudimo bs (ple ggsuwll yo own A5p0 ewyyad
(a5l alaleo plaaiwl) ¢ =20s (ning ¢t =0s yo 6piall

a (m/s?)

5 10 15 20 t(sec)
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Exercise : A car traveling at a constant speed of (nle yoiq. 45 m/s AUU dcpuy 6)luw puui (cyyad
45 m/s passes a traffic man hiding behind a (o Tsec 2aig.alile] dog) cald ¢niiso jgpo Jo)
billboard. 1 sec after the car passes the billboard, (o jgrall Joj o)y . alillell ang) cnle 6jlull jgpo
the traffic man comes out from behind the <ul gjlwiy J__l_.LLlJIngiJ_!,gg gy Gl anglll cljg

billboard and follows it, and begins to travel at a .3 m/s?
constant acceleration of 3 m/s?, how far does it o)Ll Gl lgoha) il adlwoll (nolo
take to catch the car and stop it? lgadaqig
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Exercise: figure gives a particle’s velocity v aengo o v ouall acpw Jauidl cnboy ieuyjal
versus its position as it moves along an x axis <l ejlwi @0 x jganll Jgb nle ¢jaiy boaic
with constant acceleration. What is its velocity Sx =0 a@ngoll (noaicpw o
at position x =07?
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Exercise : A man runs at a speed of 40 m/s to Galh (n5 40 m/s acpw Jo) YOS
overtake a standing bus. When he is 6.0 m behind g9y loaic yuwgigll aldy .cadgio uuwgiql
the bus (at t = 0), the bus moves forward and (t=0 akholll (nd) aald 6.0 m dalwo cnle Joyll
continues with a constant acceleration of 12 m/s® 12 m/s? 0jad cjluiy ploll (| ¢Jjnisg
(a) How long does it take for the man to gain the uugigll ol ¢jay (nS cudgll yo ojly 05 (a)
bus? (b) If in the beginning he is 10.0 m from the bus, yuuqgigilg Joyl g alplall dalwoll cuils gl (b)
will he (running at the same speed) ever catch up? dlja| Jopl eubing Jo Jliol piite sl cllé] aie

Sacpul yuaiy oy Glall Jgbo gl yuugighl
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Exercise : A truck is moving forward at a constant  Lojad Al acpuy plodl gai aislis ¢lpaii iwyyad
speed of 21m/s. The driver sees a stationary car  (nle aolol aadgio éjluw Gilwll 1obiy . 21 m/s

directly ahead at a distance of 110 m. After a lgio1rd Jedll o) yulbeil 64id 201, 110 m aalwo
reaction time of Af, he applies the brakes, which Loyl aisbill cuwsy oo pulaoll Gilwll Gibhy Af
gives the truck an acceleration of -3 m/s® -3 m/s® 0j2d

What is the maximum allowable Az to avoid a Jedall 5y 6jia) dsgawall (naholl anidll (nolo
collision, and what distance will the truck have .plahnil dab egag cuulad go ySoi (il A
moved before the brakes take hold? uf Juo bl wpuwiw (il aclwoll (nolog

ulanll lgaagi
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Exercise : Two boys start running straight toward e 1501 gaj lo®ani syl gluo T:L;,g )i
each other from two points that are 100 m apart. WYSp . 100 m duglwollg logiu alplall dolaiwll

One runs with a speed of 5 m/s, while the other 7 m/s dcpun 15Ilg 5 m/s acpu looani
moves at 7 m/s. How close are they to the slower (unlllgio Glhil (niJlahdaill yo daluo (rpf wnle
one's starting point when they reach each other? Sulundl cnailiw ibJ_iJI

Exercise: Two trains are headed toward each yudi cnle »II gai lowasi glilbd aaiy eyjai
other on the same track with equal speeds of aunij lbaic 20 m/s (uiglwio uicpuy juuoll
20 m/s. When they are 2 km apart, they see each logio J5 aeliy . 2 km lagiy alolall aalwoll
other, If only one train slows with acceleration. ablill (nle haa ylball ol ao0c ul oIl
-2 m/s?, how far will it go before collision occurs?? lgehdw il aolwoll (nolo . —0.2m/s jladay

0ol cgdg 18
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free fall 10l bgduull
(3N sliwdl abuw cnle (pagoe ha (1o has awsy il auslall il puws 8550 gog
bougllg sgenll <Ll @=9.8M/s” figall ¢jlwill ggsu lajls iogo cnledl olaill piei
Ll :agonll allo

v=0m/ﬁ_— &ivoo allail dcpuy sgondl owall iay-
; . i
highest point :i 2=98 m/s 0ja8 &bl Loy aicpw Jai-
:: (agli J5 cna 9.8 m/s jladny Jaj cpl)
:: an aylgill aicpw ggai elaijl cwnal cl ol oy boaie-
I
i '\ v, =0
i : !
I . :
[ descem,  (cosall a5, 0ll a0 lell 1930) 81590 Clejul 240 g5
During ascent,\: : a =—§, apgo (ning caiallahaj Jo anio (Jawll yo dyqunao) asljll-
a= —g’ I 1 ?Pee w " i i “ . o
speed decreases, | : I, {cogalladaliolall eo (plellllgil) d1ngo ygaig aull
and velocity : : ;“d veloci
ecomes
e o501
| v, =0 aglail acpu boig puwall fay-
I
I
¢y -0 g=9.8m/5” 0j26 ¢jlwiy Layjai aicjw alaji-

(agl J5s (no 9.8 m/s jladny ayji ph)

uuai al ggaj adllb| ahdil jlgo (pgiwo ] owall Jny boaic-
acpull

a5pall olail yuse Jawil lgil) adw alepl oud ggai-
(woqgoll

ning boauwll ahai yo aaio (clell yo ajguan) asljul-
aspall olajl yuae Jawlll lgil) adw ygaig owall engo
(cogoll

aolo aholle S8
<lalao go 6alaiwll . bgigll gl agenll 65ia JUs atioj ahal (pl aic aicpug ouwall aslj] wlws gaoy
2=9.8m/s” (ails g aspall alalan (na A gjluill i jlichg a5jall

1 1 S
Ay =Vyft —Eg'tz Ay =vyit +Eg'[2 vyf vyl +gt

mawhiba.org

©cee00




fumgo

5 s a0y )l Ubgg wlouw aabli (el go 1o bgaw aws haw ayjai
(m) 6259 gl aabl claj)l ool

l.. I “ . I D LJ_Dg . """ iLTJgJ—D D_Q_lg (_nJ_Ci] =L-!39_Q_C rD_LLlQ <—0‘lfj .LL.U:]J.

. (m/s) 620qy aulaibll aicpw cuwosl

<lggll doglio Jlosl . 500 m/s Lojad ayflail dcpuy cnledl gai buwly alplbll 6aldo aa)aa Glhd cayad
S (m/s) 6209180 s jgyo 20y aayadll dcpw (nolo
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l Jgngll 10's cuapaimlg .oyl abw ge 100 m gaiy caps aals go .cnledll olail cralbi aajad cayai
lgalbl acpw el .yl abhuw

v _

v acpuy cnleil bogoe a 65 caiaay (augle) cap aald cnle go Jab o0gay i
Sanyan aglill allell (ol . v acpull yuaiy Jawil agoce b 635 caidy pgdayg

451 acpuy capall elal b 638l Jni (o 451 acpuy capall elal a 638l Jni (
acpull yuaiy capall elal b g a glipall yni (o
AJuisl pua
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Exercise : An antiaircraft shell is fired vertically upward
with an initial velocity of 500 m/s. Neglecting friction,
When will its height be 10km during descending?

Exercise: A stone is thrown vertically upward with
velocity 40 m/s at the edge of a cliff having a height
of 110 m. Neglecting air resistance, compute the time
required to strike the ground at the base of the cliff.
With what velocity does it strike?

mawhiba.org

020009

g2 Luwly alptbl) éslan aayas Glhi cuyyai
Jlool . 500 m/s lojad aulanl acpuy cpledl
wde aq)aall auni nio .elggll dogléo

Fabhuleo (nog 10km claj)l

a0 aab yo .cnledl olail jan aad ayyad
aulail acpuy .3yl abuw ge 110 m gaip
il elggll lSinl Jlasl 40 m/s Lojad

aic @yl ahuy jaall abiy (S ojill gojll
S olhijll &) jandl acpw bo g .capall 6acld

fumgo



Exercise : Suppose you adjust the opening of the b olioll pgbys ania cibun elil ypal yjai
water hose in your garden, to a strong stream of anid <goqq .elodl yo am jLi nle Lelidyan
water, and point the opening of the hose up, at a abw ge 15 m clajjl cnle .cnledl (| ogbyall
height of 1.5 m above the ground, and you hear the o . 2 s 20y WL abip <o)l gowi clilg g3l
water hitting the ground after 2 s. What is the speed Sogbpall aaia go §lhiy oaic <o)l depw

of the water when it comes out of the hose hole?

Exercise : An object is ejected upwards with an initial auladl acpuy (nledl (| oo aid eyjad
velocity, and in a subsequent attemptit is ejected with @l dcpuy 03d adnl alglbbo (nag .o
a velocity twice that of the first. find the relationship Jgll dcpull caen
between the maximum height in the two cases as a u,!legJIngdm_éDIngJjUIuyéﬁiLoJIL_uugl

mathematical equation. Qb adlles
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Exercise :Aball fall from the top of a tall building, it took
0.125 s to pass through a window its length 1.2 m, then
bounced off the ground in a flexible fashion and took
two seconds to reach the window again. find the height
of the building.
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dodilo ayliy cnlel go 6)5 chéw i
630l jgpoll 0.125s cugpeiwl els lijig
Jauiy gyl ahuw ge aadjl a3, 1.2 m lglgh
6p0 620Ul Jgngl iyl cidpeiwlg gpo

Ayl gladyl el . cppsi
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Trial test g juisl

1. (3 points)
- 0.05 N Jslay b Las i . dyne = g.cm/s? G, (393 Lolud 3059) ol !

The dyne (unit of force) is defined: dyne = g.cm/s? , Which of the following is
equivalent to 0.05 N?

A) 5x10°5dyne
B) 5x103dyne
C) 5x10° dyne
D) 5x10° dyne

2 (3 points)

- tea 35,0l Jounll Amooll DLl Jies Sl Ayl zepgall lalazll
The motion diagram that represents the data shown in the attached table is:

L,
Velocity - time
Velocity (m/s) Time (s)

0.00 0.00
5.00 1.00
10.00 2.00
15.00 3.00
20.0 4.00
250 5.00

“ AEEXE

5 E & 55

S ERE S B

D) Al

[
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€lasdlg dyagall ally yg ja5e2llase llall dussnga
King Abdulaziz & his Companions Foundation for Giftedness & Creativity

aumgo
3. (3 points)
v(m/s) G suie s gl a3l (VA1) Gapll-de yudl 1 azmin (oo
‘| A8y sl
20
10 From the velocity time (v-t) curve. The time at
; ) which a change in the direction of motion of the
-10 ° / object occurred:
-20
A) 2s
B) 45
C) 65
D) 8s
B
4. (3 points)
- y iR KA § Byl Aaxll Boall
B (80.0N) The net force acting on the Figure is:
A (100.0 N)
53.0°
C (40.0N)
A) 161N,59°
B) 163 N,61°
C) 165N,63°
D) 167N,65°
D
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A)
B)
)
D)

A)
B)
)
D)

€lasdlg dyagall ally yg ja5e2llase llall dussnga
King Abdulaziz & his Companions Foundation for Giftedness & Creativity

aumgo
(3 points)

y 3 X s9me el 60.0° 2gl; aiay 2.80 cm algh A A xio

A (2.80 cm) 60.0° gl; Lyl aisasy 1.90 cm dlsls B dzmia .o au,ll

pluseiuly sbisl JSad! 3 LS aalydl ayll 8 X s9mme Jal

60.0° A+ B :olmily dad o v azmall olSpe

X
(0] 60.0°
. Vector A4 is 2.80 cm long and is 60. 0" above the x-axis
B (1.90 cm)

in the first quadrant. Vector B is 1.90 cm long and is
60.0° below the x-axis in the fourth quadrant (Fig).
Using vector components, we find that the value and direction of: A+B

0.48 cm,16.4°
1.48cm,17.4°
248 cm,18.4°
3.48cm,19.4°
C
(4 points)

6 55,8 0.50 Mm/5% Junes ol gylud casdSicd sully dady Eu A lyull o398, e WIS cyuy
slade 0985 Jaduy o Jud 6516 5 30l 3.0 M/S &y 63 pdes Asilgedl A lyudl WIS 394y o3
I A )

Khaled is learning to ride a bike. His father pushes him with a constant

acceleration of 0.50 m/s? for 6.0 s and then Khaled continues at 3.0 m/s for
another 6.0 s before falling. Khaled's displacement is:

26m
27m
28m
29m
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A)
B)
)
D)

A)
B)
)
D)

€lasdlg dyagall ally yg ja5e2llase llall dussnga
King Abdulaziz & his Companions Foundation for Giftedness & Creativity
d.mgo

(4 points)
aled 150 15 m/s ) planie JSChn dicyu 315 10 M/S Aoluis) de pusy pudions dadey yillo play
e lud Hlude ol 25 M ddlus
A bird is flying in a straight line initially at 10 m/s It uniformly increases its speed
to 15 m/s while covering distance of 25 mThe magnitude of his acceleration is:
5.0 m/s?

2.5m/s?
2.0m/s?
0.5m/s?
B
(4 points)

colS 1318 20 min Layus i85 suw clidiwl 22.0 kKm/h Lajlude 4l de pun 41y STy iy

iyl ST, Lakd (1 @8Ludl olb 17.5 km/h abwgill de,ull
A cyclist travels at a constant speed of 22. 0 km/h except for 20 min stop. The
cyclist’s average speed was 17.5 km/h the cyclist traveld:

28.5km
30.3 km
312 km
36.5 km
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9. (4 points)
T dm) ) Ayt rally el aipge o AL Gledl popdl Sy
" Asid/ 5o ba Axiall Gyl ediius s e A,B,C olylew &6
i 63 g L S gyludd
40 / The graph represents the relationship between the
20 /// position of the body and the time for the movement
é of three cars A, B, C on a straight line, the correct
20 > 15 ts) comparison of the acceleration of each with the
other is:
-40 €5

A) a, = ag = Qc
B) a, > ag > ac
©) ac > ag > ay

D) a, > ac > ag

A
10. (4 points)
- pnzell ALl & 381 (VA1) o3l — e pud) Gmie (00
v(m/s)
20 From the velocity-time (v-t) curve. The final
10 displacement of the object
2 6 t(s)
-10
-20
A) 40m
B) 80m
C —-40m
D) —80m
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11.

A)
B)
)
D)

12.

A)
B)
)
D)

€lasdlg dyagall ally yg ja5e2llase llall dussnga
King Abdulaziz & his Companions Foundation for Giftedness & Creativity

d.mgo

(6 points)

Jleals b glisyl Jf daasy V/2 J die s ndieis ool 5950 gy V A puuy Jo¥ Bodda ()
198 Bgdall ) Juay gLyl (adl o1 slodl Zaglin
A projectile is thrown upward with speed v. By the time its speed has decreased to

v/2, it has risen a height h Neglecting air resistance. The maximum height reached
by the projectile is:

S5h/4
4h/3
3h/2
2h
B
(6 points)

Ladicyg 151.5 cm uldl) dmls col€ ole 12 4l Losicg o5 pge § pale JS dlgb Jib sy
S5mm ga Jolall ulid § (nadl pue 167.5 cm uliall 4 cilS Lile 16 ik
lades Jalatl Jebs o183 @i 16 J1 12 (e
The boy measures his height every year on his birthday. When he turned 12, the
measurement result was 151. 5 cm, and when he turned 16, it was 167.5 cm. The

uncertainty in the height measurements is 5 mm. From 12 to 16 years old, the
boy's height increased by:

16.0cm + 5.0cm
16.0cm + 0.5cm
16.0cm + 1.0cm
16.0cm £+ 2.0cm
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€lasdlg dyagall ally yg ja5e2llase llall dussnga
King Abdulaziz & his Companions Foundation for Giftedness & Creativity
d.mgo

13. (6 points)
alad 33,01 JSaIL caedl ladlHlad ! he oy ¢lus
e wgil | Azill dicyus 40 S UM C ) A oo Ll

A runner moving on the circular path shown in

the figure has crossed the path from A to C
within 40 s, Its average velocity:

End- 4t

A)  0.75m/s
B) 1.80m/s
C) 540m/s
D) 8.40m/s
B
14. (6 points)
- Gl adludl e, (d-t) capdl — adoll :amia (e
d(m) t=65J t =05 ;o puzll Lakas
20 /\\ From the position-time (d-t) curve. The
/| distance traveled by the object from ¢t = 0 s to

10
/ \ t==6sis:

2 \ 6 t(s)

-10

-20
A) 40m
B) 60m
C) -20m
D) —40m
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€lasdlg dyagall ally yg ja5e2llase llall dussnga
King Abdulaziz & his Companions Foundation for Giftedness & Creativity

d.mgo

15. (6 points)
- Gohall (osiny sl @5ladl wals 10 5 5550 dasg 3.0 M/5? gylads OgSad! oo 8ybims il
lolad adgnll bl §yledl Laladiow &1 &3Ludl —6.0M/S% Junsy dic pus pid
A car started from rest at an acceleration of 3.0m/s?, and after 10 s had passed,

the driver saw an obstacle blocking the road, so he changed his speed at a rate of
—6.0m/s? The distance that car will travel before stopping completely:

A) 70m
B) 75m
C) 8m
D) 90m
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16. (7 points)
- Ol — A e ] e os § Hpmi pusd el - syl s gemie Joges e
§lunds ASyad! Jias 2L Asled! p gyl s

vm/s) Convert the velocity-time graph (below) for an
10 object moving in a straight line into a
: displacement-time graph. Which of the following
graphs represent the same movement?
2 6 t(s)
5
-10
d(m) d(m)
30 30 ]
20
20
10
10
t
2 6 t(s) -10 2 6 )
-10
-20
-20

d(m) d(m)
30
30
20

20 \
10

10 \\ \
2 L6 t(s)
2 \6 t(s) -10
-10 |
! 20
(©) (D)
A
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17. (7 points)
- 1.79 5 558 Gyaiwls . 30 M Lelas,) Ll el oo &lan) depun Jouwd! g 8,8 cbid
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g=10m/s? ;3 Lle
A ball threw down at an initial velocity from the top of the 30 m high building, and

it took 1.79 s to hit the ground. The ball velocity at the moment of hit the ground.
Note that g = 10 m/s?

A) 27m/s
B) 28m/s
C) 29m/s
D) 30m/s
A
18. (7 points)

ladl § cndlall calemdl § il Fod 0S5 JUi JSAT
g=10m/s? ;3 Lle

In the following figure, the tension forces in the two ropes
hanging in the wall are:
Note that g = 10 m/s?

10l;z
A) 60,80 Newton
B) 40,60 Newton
C) 50,50 Newton
D) 70,30 Newton
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19.

A)
B)
)
D)

20.

A)
B)
)

D)
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(7 points)
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A person standing on the edge of a fire escape simultaneously launches two stones,
one straight up with a speed of 7 m/s and the other straight down at the same
speed. The distance between the two stones after two seconds of throwing them:
Assuming that neither has hit the ground.

14m
20m
28m
34m
C
(7 points)
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An ant is crawling along the walls inside a cubical room that has an edge length of
3 m If the ant starts from the back lower left-hand corner of the cube and finishes
at the front upper right-hand corner. The magnitude of the ant displacement is:

3V2 m
3V2m
3V5m
3V9m
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