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Lesson 2: Where and When? s iy b

L plepllg plsall
© 1d) g

5 a0

3 Coordinate Systems & Position | gisally dslasyl dalail|

ALine dlopie) &
—

o Coordinate System  coordinate system= i il A simple coordinate system

A coordinate system is a system that tells us where

the zero point is and which direction is positive. ZB O'ggi“ 2 ;‘
-2m m
siuall dads oS3 ool Ll sasy 1a:sl.lm o Lh_.,.r|.1._*:-)!1 pladl . .
Ln-:g.n o iz ol=dl ,;_s;ij # : +7 : + -
. ~2 -1 0 +1  +2 x(m)
"r{'.. ‘“‘h ] ] . = H | i
74 Origin origin = Jo¥| B=-2m A=+2m
The origin is the point where the position is zero. (left / sLu) (right / &se2)
1o gigall daid lasic (S5 LAl dadill g Juoll
A motion diagram on a straight line
o Position position = adsall

Position tells us where an object is relative to

s - - -~ - e~
the origin. ‘ z g R g
ool Eeansidly paindl 5950 o3l W sy 285all r% ot [ s Y s W) Vet (0
T | =1 | |
0 5 10 15 20 25 30 *m
o Positive and Negative Position meters
If right is positive, then points to the right of the origin o Important Note

. are positive and points to the left are negative. 1 % - _
In physics, position can be positive or negative

Osey ] d=dlgll bladl o8 (Uzge Guedl | olos¥l Lygel 13] depending on the chosen direction.
Al 5655 bl slay ) @eblgll kil sdine §555 (Lall B M , _
: Wl gl li>go g8gall (950 Ol oSy cebjdll 8 |

negative position = Jlu &8ss positive position = >4 glgs 0)l3s Al ol¥l s
Key Words
' Coordinate system Origin Position Positive position Negative position
syl el Juo ¥l adgall >0 glge ls gige
W o0l dilue 55501 go Gibudl yail Jlss
Coordinate System | Position
Yl alall 1 a3gall
.' ¥
’ ™ . . I Tells where an object is
[ Origin l Direction | relative to the origin.
Jua¥ J olsyl | ol 5 ol sas
2 = = T ol duilly
The point where the We choose which | / \
position is zero. direction is positive. i Left of origin " Right of origin
ais ggSe Al ahadl 0,55 oLl gl sl Negative position | Positive position

Jyiuo gBgall Li>ge - L gige ' w>g90 glge

D ol pwilgll QR | 1 1 @ elmahdyacademy.com

gl dllase / 59383
ol paily Juolss )
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Physics G9

ﬁalSi Sgoll

ﬁCheck Your Understanding - Pa

!, -

+ 1 Medium Level | buwgio giue

o

J dbluuwg cgugy a_';v-b Fa

N\
el A |

Which of the following is a o A measuring A ruler A straight line 0 A stopwatch
2 2 with a chosen
3 Cmrdma'ie fﬁtﬂmt 2y tape- ) 'f':"'{ origin and direction Syl delw
1 TOldlas] sl a=d Ll Les ‘\51 oold b 1hdd § lawe Ll 2 qubtus b
G ddzws olodlg
What is the origin in a coordinate A point where A point where The end of Any point
:;-‘ system? time is zero the position is zero the number line on the line
SOlslsyl alls 3 Joll gals 0952 U dbidl 0955 Gl dadill el s Bl Dl e A ]
bao peill lgd Do gdgall das3 lgsd
e An object is at a position of -5 m. 5 m to the right 5 m to the left - Cannot b
S At the origin sHRS Pe
3 What does this mean? of the origin o of the origin o o 3 determined
i E b e 2
~5m g8se die gy pu> oWl gaes JI5m Jo¥l sl JI5m et R0
Telld sy 13lo

What is the position of the object
shown on the number line?

© -1,

9 >

o390l sl g8go 9 Lo

’ Solus¥l ks e 3 2 1 0 # 42
Points to the right of the origin _ N
o are considered positions. o ":it:ve o p-_osutwe
Juoll ¢as I g ol boladl - Lzge
Ll he 8515.;: A=

Higher Level | _lel ggiue

Which of the following is a vector quantity?

o Distance

T.
o5

0 +3m

e 7arD both positive
" and negative
4 a0 g =

ddlug &>ge

o Position o Mass
alzsl

Sdgaio &S L Las ol EET ggall

A runner is 6 m to the left of the origin.

Which position best represents this? o +6 m o -6m o Om :i:eatt:z:i::d

,;; Jo¥l sl JI6 masy e gl clae 635058 55as Y

] Sells iyl s ghsa

] Position is measured relative to _ o the time the origin o the mass 0 the speed
) sl gBsall pulid b)) Jol sl ey

On a number line, point A is at +2 m and
point B is at -2 m. What is the distance
between A and B?
42 m de A daddl dlas¥l bas e
Tlagiss Bluall & lo ~2 m aic B dadillg
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Physics G9 | —

- Lesson 2: Scalars, Vectors,
Distance & Dlsplacement

daljylg dslusollg dgaiollg dssaell Ciluosll
o Scalar Quantity | dusac dwod a Vector Quantity | dasio dies

© Ascalar quantity has magnitude only A vector quantity has both magnitude

(@ number with no direction). and direction. ‘ o o
S | Rk ko oldaasllidmal 20 olailg jlado lgl dnaiall diasll b
= (olail g9 @d)) |
O A | £ 9—=-F D 44

Ti > s Uulue Teniiersture  Distance Position Displacement Velocity Acceleration Force Weight
Iime - - o g Lt Lt

L ool alisll axall | iGfmltdnyy  Adbuol gignll | el .‘“f‘:“'“ gl bgall ojoll

i 3 Representing a Vector | aaiall Juioi 4 / Distance vs Displacement | daljlllg doluuwall

A vector is represented by an arrow. | Property Distance Displacement |

A dumlal aaLusall asljyl
R aaiall Juiai oiy Shortest straight-line change

Definition Total path length. from initial position to
vayjaill A8 Jlsall Jglos final position. G

aladl abai ju audiwo b sl
‘ ’ '%-\ dilgill abaig
t B iﬂ Type of quantity Scalar Vector
Length of arrow = magnitude Arrowhead = direction 403l ggi dga3c 4ol dgaio &0
2all = I laiill = il Sl unit meter (m) meter (m)
g epilush i s o oulsall 333 (m) jial (m) sial
Always positive and Can be positive, negative
Important note  dasends on actual path. or zero and depends only
dogo dballo ot nizig il dgngo on initial and final positions.
lnall jluoll ljan gl dllu gl diago ggsi 1a
v dulgillg ailaul Hihai Lle has scisig
| § Example 1: Square Path | gs30 jluwo :1 JUio 6 Example 2: Circular Path | Spl> jluo :2 Jlio
A 100 m B « Total distance = 200 m b ,i N After half a revolution
L 4 B 4 200 m = a8l aslusal = SN gnanian)
. ; p” N e Distance=mr=22m
» Displacement = 100 m P \ asluoll = ir = 22 m
50 m 50m to the right (east). 4 ., * » Displacement =14 m
asadl LI 100 m = aaljyl ! o—— asljyl =14 m
o= ® A@padl) \ 0 / .
D C \ / After a full revolution
E - "'\ 7 :dlols 5)ga asy -
If the object returns to the starting point: S 7 o Distance = 2nr = 44 m '
Total distance = 300 m, Displacement =0 S asluall = 2nr = 44 m
daladl dbdi Ll gl sle (5] B « Displacement = 0
0 = aaljyl ¢ Z00m= ausll dslusall asljyll =
(_ - - v L] ] L L - _-\
@ srgall dllauc jgiSall go Giludl yodli e
Scalar Quantity Vector Quantity
asac aiod agaio dues
{ Ha 5 rnagrtri_'ta.uh:.-i only ‘\ Scalars, Vectors, ’/. Has both l:;agnftud]e and direction.
! it irection). " ; Ao lors i =
anumber with no direction) Distance & DISP'EEEI’I’IEﬂt D-ul:p;g;mla!
Distance ; - i = : u isplacement
aslusall P oiclodmaslicladll R aljyl
Total path length. daljilg dsluallg Stortest straighe-los change fom
Atwaly 3 pusmve Can be positive, neggtwe or Zero. I
: "'“""Jbﬂﬂ-"ukmg Lails &ng0 O Pl SRS J
A\ elmahdyacademy.com
& sagall alllac /jgiss

B @ [B) aue asoulsianio sl | pulsill clps | Gaslsi sagall | Jiumillio e lsyls
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> Check Your Understanding - Part 2
= o] & - Lo [ 4
3 oWl cjall dluwl
s liogé pidi L Sanigl 6)8all Ciowsl Ja
[t Medium Level | huugio sgiwo
=3
3 Which statement correctly Which of the following
3 describes a scalar quantity? is a vector quantity?
: dpulidll aosll i adll aljlell Sdgaio doS 32j Ll oo gl
d faunn JSdy
It has direction only. Mass
A5 ol g A
. B It has magnitude only. B Time
Jhad jlado lgl il
4 It has both magnitude
= C ' and direction. C E:;IE
A .olailg jlano lgl
5 It is always negative. Temperature
i (B aalaisoss D aaian
A person moves from A to B, then A person walks 40 m to the
' B to C, then C to D as shown. east and then 40 m back to
d What is the total distance travelled the west to the same point.
: and the displacement from A to D? What is the displacement?
ColBoo@iBollonyadd il 4o m e gyl ) 40 m pasds o
: JSall (9 1S D G € o o il gudi Ll sgnug wyall I
$D Ll A oo daljlll Log acghdall aylsll asluall Lo Saslill jlado b
A B C D
> @ > > ® A 80 m to the east
50m 100 m 50m Gl Ll o Ro
100m,0m 80 m to the west
A 20, 0loe B wall Ul o Ro
B 200 m, 100 m to the right
waadl Ll o 1eo ; o loo C ;eru
> ‘¢ 200m,0m =
@ o, @loo D 40 m to the east
p 100m,100 m to the right il Gl o €0
3 oradl | o100, 0 Too
E Higher Level | el (sgiuwo
3 | Which of the following A ball is thrown vertically upward
is a scalar quantity? and returns to the starting point.
=) S i ; Which statement is correct?
faaulid duos ani b loo sl dhai | sgei ai Lol Luly 6,8 oaai
Sdano adl sl sl .dilal
A Velocity B Acceleration A The displacemenj is maximum.
3ol el £ .8as lo g8l ei sl
B The displacement is zero.
: e (sl doljyll
Distance Force : a -
C Al D saal C Tal.:: ;rﬂ;;ement is positive.
D The displacement is negative.
s asljyll

What is the main difference
between distance and
displacement?
Cdaljllg asluall gu t=.,,ng_.ijll Gall lo

Distance is a vector and

A displacement is a scalar.
-Auulis dsljillg dgaio ddluwll
Distance is a scalar and

B displacement is a vector.
dgaio @ljlllg drwlid adluall

C They are the same guantity.
Agalll gudilom

Distance can be negative but
D displacement cannot.

M aalil 58 dglbs asbaall go3i ol (S
of its displacement?

7 m opad cani Sl jlus (o8 ojluw i
Sasljll jlado Lo .64l cami Josig

.-'".f""‘\,

A car moves in a circular path
of radius 7 m and completes

half a circle. What is the magnitude

e

/ | Ny
/ : r=7m -\
\
[

é * )

> 14 m "
7m 14 m

A oV B 0 1€
22m 44 m

C olT b o EE

Which quantity cannot
be negative?

Saulu 095 Ol USoy U @soS

A Displacement B Velocity
asljyl dgaiall ac pull

C l_}.lstance D Accgleratmn
a4 luwall £ )Ll

(2]

O Oc ©: 0 Oc O ©Oc O O

elmahdyacademy.com
ssgoll alllase /)giss

L 1|
" J

B @) [E) auc doulsinio sosl | st chs | canbigagall | Jioailie Sle lisyli
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Check Your Understanding - Part 2 sy G2l

* * g - H w&‘
S 3ol Aol (o

. - & 8 w - W £ I i 1
0 liagd yuiss Lis Spudl 8ySall cowsl Ja Gl oyl Sl
\ - : = : J
Medium Level | lusgio ggiuws
@ e Whic?ll statement correctly describes Which of the following is a vector quantity?
" ascalar quantity? ' Sagaio dsaS i leo sl
Soxas Sy Anaolaill dpaSl chassi )lse (ol Ao a5 iR it e 5
It has magnitude and direction. B  Ithas magnitude only. A Mass B Temperature
olxly jlade g Inad jlsiis lg) i 8oyl Ao
C  Ithasdirection only, D [Itisalways negative. C Force D Time
ki olosl Lg) Ladls i o655 8gall ool
What is the main difference between ) A student walks around the path shown below
distance and displacement? W fromA— B — C — D. What is the total distance
Sdsly¥lg ddluall o u“""""JJI @_}.ﬂJl la travelled and the displacement?
‘ R A =B C =D e pasall jluall § s Wiy
A Distance has direction, but B Distance is a scalar and Sas il slade log lgatad il &S| d8Luall Le
displacement does not. ) displacement is a vector. =
YA HalYBed  riselfhidiusid 0 g 100m ¢ A 200m0Om
>
B 200m, 100 m right
C Distance can be negative, but Distance is always shorter 50 Y50 200 m, 100 m pasll
displacement is always positive. than displacement. = =
g lails BIY 0 Al 95 o (Ko bl Sl e J8l Lails d8Lucdl C 300m,Om
A > D 300m,0m
D 300 m, 100 m right
. ) ) 300m, 100 m (el
9 A person walks from a starting point and then returns to the same point.
What is their displacement?
S their clSpIACement? ool sluse Lo Aladill s )] syms o8 doladl s (30 ok ey
A  Greater than zero B  Lessthanzero C Zero p Cannot be determined
0 50 55| a0 o J3I sauo baa55 (e ¥

@ A car moves in a circular path of radius 7 m Which of the following is a scalar quantity?
and completes half a circle. What is the Shialeb dus s i ek @l
magnitude of its displacement? bl - =
7 m oybd waai Gyl Hlue (§ 0jluw yads A  Displacement B Velocity
Sasl3Yl ylads Ls 3393 i JaSis a1yl dgaiall dcyuull
Distance Force
7 14 22 44
A 7m B 14m C(C m D 44m C @5luall D Bl
0 A ball is thrown vertically upward and returns to the starting point. £ Which quantity cannot be negative?
Which statement is correct? b Sadlw Clﬁ '.JI Us_‘u o PP '31
Sdouous E}le.{'.L_si doladl dags | sgs5 @3 el | Luwly 5,5 338 o5 i il il
. Displacement Veloci
The distance is zero, The displacement is zero. C Both the distance and A ?i.-.-l N Ba . - | E sl
o gl @l sio §gls @15l dlsplacemi-_nt are zero. J gxial
g il o b Dist Acceleration
Neither the distance nor C ISTENICE D 2
D displacement is zero. A5 Lsall £kl

0 (golud ¥ dxlyile ddluall (o JS

oty @e @c @ Or Oc O @c O Oc
. m elmahdyacademy.com
L sagall dlllac / 59iSo

D @ Q) | dusc doides dnio g8l | puluillchs | Lanlsl gagall | le Liails

- .'. Lol Tt w= D 2

«mlmas:

R WM -y it vl



Physics G9 | —

3

W, ] ’ 0

- Lesson 5: Time Interval & Motion Diagrams

J asall Olbbaog duiojll 6iall

WI o Time Interval | duojl 6piall 9 Displacement | daljl

} The time interval is the change  jeill & duojl oyiall The displacement is the change o peill oa asljul
4 in time from the initial time ol go ol o in position from the initial ~ eégall 3o e_ﬁg_::ﬂ
g to the final time. gl gojll I gju;;m position to the final position. gl gagall L] ilaiul
| At =ts-t At =t -t Ax = xf- X, Ax = xf = X,

Time interval is a scalar quantity  awwlié dwed aojll opall
(it has a magnitude only). (héa jlado lgl)

Displacement is a vector quantity dgaio dwas anljul
(it has a magnitude and a direction). (olailg jlado lgl)

: Initial position and time Final position and time Displacement:
WL ti=1s tr=5s Ax = Xxf =X

) Xij=5m Ax Xf=25m =25-5=20m
g 20 m to the right
1 he- -lll . : : Time interval:
7 2 b : 4 L b b At=tf-t
S : : — i =5-1=4s
' 0 5 10 15

More Examples on Number Lines slacill bha Ll awslisl dliol

} S il TS =7 )

- i )
goa* o

|

s o

B € [B) v andnianiogosl | pudaillcdps | panlSigagall | Jimtilio e syl

Do

o FromT1mto6m a From7mtoOm e From O mto5mand back to Om @ From5mto1m
1m———> 6m Om < 7m om > 5m Im <—— 5m
At O P — 8> —+O—+———0+>
Soll I B 6 8 o 2 4 6 8 0 2 4 6 0 2 4 6
J Distance = 5m Distance = 7 m Distance = 10 m Distance =4 m
3 Displacement = +5m Displacement = -7 m Displacement =0 m Displacement = -4 m
s (to the right) (to the left) (to the left)
9 knaortaiit Nots If an object moves in a straight line in one direction only, the distance traveled is equal to -has anlg olail 6 publuue bd o pun Jppi BBl |
"1. P the magnitude of the displacement. @l lado gobud dcghaall asluall olo
=] (— ek " r V3 3 _-\
@ s3g0ll alllauc jgiSaJl go Gilull yaidli s
Time Interval | dwiojll ogiall Displacement | aaljul
Formula At=ts-1t > // Formula Ax = x¢- X
Change in time from initial Time ingave Change in position from
Meaning "ol p & DISP]H'-‘ENE“* \ Meaning  ital to final position.
Scalar quantity B 321jillg auiojll o31all b T Vector quantity
(magnitude only). ype (magnitude and direction).
o
X [=] , wiolgll QR A, elmahdyacademy.com
AT P sagall alllac /)giS>
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o Higher Level | lci (ggiuwo

i

9 A runner moves from 5m 6 Acarisatx=-4m
_ atlsto25maths. and then moves to
'] What is the displacement? X =+6m.
i 151 aic m go elac ¢l What is its displacement?
- S5sac25myll X =-4m aic ojluall 5gSi
= Saaljdl jlado Lo x=+6m ol dpaii ai
9 Saaljyll jlago Lo
b,
9 ’
] ¢ .m 25m 4 u +5
H t=1s t=5s
4 +10 m
R o
ﬁ"l +2m
I 1m (B

® om Q@ -om

@ 3om © -wn

3
3 : l ba ¥
> Check Your Understanding -Part3/ " .
3 A . £ £ e o 5
i S cjadl Akl aaljly oo
$ tasljdlg gojll pgd oo aSlii Ly L :
_i Medium Level | buugio §giuwo
B
3 o What does At What does Ax e o Which statement ¢
j represent? represent? Which equation is correct is currﬂect? H -
N S At Jiai bl ¢ Ax Jiail3lo  for displacement? Sdano ojuc ¢l
| Q i position Q i e 4l|[] - [l i
! ilgill gdgall diojll &yiall o Ax = x, + %, Apaulid oS aljyll
5 ' :
,l 0 Initial position 0 Displacement e Time interval
7 ilanil edgall aaljil - is a scalar. o
el i O =x-x Anulid oS aiioloiall
9 Time interval Final time 4
4] s
O o \C Silgill goj O m=x-x C B
3 agaoamS syl O
fj o Displacement 0 Initial time o T == : £,
i kit 0 o

agaio &S diojll syiall U

o A student moves 7 m 3 An object is at o Ift;=2sand
to the right and then ¥ x =-3mand t,=9s
7 mto the left, returning O 5. 4
: : f what is the f
to FhE Stal:tmg point. What is the i it 1 =
What is the displacement? displacement? Ime Interva:
oaadl | 7 m walls i . _ o
sg2ug jluill | 7m - Mm_‘”ﬁ b=2s gl | B
dllal dhal )| X ="3Mg X = +om * ahe | =
Sasliyl jlads Lo faaljyll jlaao Lo s }.L-Dﬂ l:. i
g vl 0 o
7m X (m) =
; i -3 0 5 25s '
Start End 0 :
auladl dylgill
e e | 2
QO 'n Q +&nm O s
0 un O =2r @ s
® om Q@ -2n o
11s
@ -n B -tm

Q) el b jaail o el Buloall b el Heiinia

O © 6 © 66 60 0 O O
¢ (B 0BY B fel A fE) (A (B
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Physics G9

Lesson 7: Resultant, Vector Addition & Subtraction

cilgaioll jbg goag dbasall

o Resultant | dlasoll

The resultant is the single vector
that represents the combined
effect of two or more vectors.

11lgll aqiall oa dlanal
el jiisoll bl Jioy 3
451 gl gugaiol

9 Same Direction | olailll juai

When vectors point in the same direction,

add the magnitudes and keep the same

oubi 56 Cilgaiall ygi loxic
(itig eudll gadiolailll

direction.

Example 1: 2 mright + 4 m right

Resultant R

R=A+B

duuoi olaiyll

Example 2: 5 km east + 2 km east

the combined effect of two or more
vectors.
e yidioll pilill f.u:u sl aalgll aqiall
Hslgl rgaiel
Opposite Directions
Ubuslaio jlaladl
Subtract the magnitudes and keep
the direction of the larger vector.

531 asiall olail (iuig puall 3

Resultant,

Vector Addition
& Subtraction

A B A B
2 mright 4 m right 5 km east 2 km east
i &
: .
Resultant R = 6 m right Resultant R = 7 km east
g Opposite Directions | glusSleis glalail
When vectors point in opposite direections, il (o0 Slgaiall gsi loaic
subtract the magnitudes and keep the olail (oyig oudll aphi (Jrwsleio
direction of the larger vector. 1831 aaioll
Example 1: 2 m right + 2 m left Example 2: 7 km east + 4 km west Example 3: 4 km east + 6 km west
A B A B A B
4 m right 2 m left 7 km east 4 km west 4 km east 6 km west
° - — ® > 4— ® > 4
I Me—— <
Resultant R = 2 m right Resultant R = 3 km east Resultant R = 2 km west
o Vector Addition (Head-to-Tall Method) | Jaill gulyl ddsybs Formulas | (uilgall 0 Important Note
To add vectors, place the second aziall gAi.Gigaiall gal Same direction A vector arrow shows both
vector at the head (end) of the axioll (dulgi) yuly Aic :.del-" (oladdll yuai) the magnitude and the
first vector. The resultant goes o0 dlmaall jgsig . Jolll R=A+B direction of the vector.
from the start of the first vector algi oJl Jolll anioll il =ae a0 JS agr axiall aguw
to the end of the second vector. odlill aninll , B
B Opposite direction olaillg (slagoll) "‘”“'I:J;
2 4m (QLaiisio glakl Magnitude .
all
Resultant R =A+(-B) Direction
(olagull)
o S . 5
@- Sagall allauc jgisall go Giludl yadli Jlei
Resultant Same Direction
dlasall 2 -
The single vector that represents /' Oyl e

Add the magnitudes and keep the
same direction.

uudi olaidl wsllig oudll goni

Vector Addition (Head-to-Tail)
Jaall gulgll déasb
Place the second vector at the head of the
first. The resultant goes from start to end.

aulall (o dbmnallg Jgdll ol sic Gillll @xiall gei
Aulgi

Laill >

AME ! puilgll QR
oy ol yuily Jolgd

P any elmahdyacademy.com
2 sagall alllac /)giss
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Check Your Understanding - Part

if‘b alo.u.! dlasoll jgsiw asyg ...dhae ).";i

Medium Level | buugio (sgiuwo

o

. What is the resultant of
two or more vectors?

?ﬁsigimamgﬂm

The longest vector

2 azis Jobl

G The final single vector
ailill aslgll aziall

C

(D

The smallest vector
aqio j2ual

The average of the vectors
Olgaiall Lilunll hugiall

Higher Level | ,lcl sgiue

A 4 m right vector and a 2 m left
vector are combined.

What is the resultant?
axio go (el Gl 4m o)lade axie

@

Salaaall Lo . Luwtll | 2 m ojlado

6 m right 6 m guadl
6 m left 6 m jludl |
2mright  2mguadl J|
2 m left 2m jlull JI

The diagram shows two vectors:
4 m right and 6 m left,
What is the resultant?

gradl G4 m igagaie JSuill puags
Salanall Lo . jludl )| 6m g

Am

6m
10m gaadl |
2m jluadl |
2m gaodl ]
10m jludl |

O oovoe

<

@) 10mright
) 2mleft

0 2 m right
h 0 10 m left

# - ¥ .
&yl cjadl aluwl
9 Two displacement vectors (- ) A5km east vector and
are 2 m right and 4 m right. a 2 km east vector are added.
What is the resultant? What is the resultant?
ol G| 2 m ojlads dsljf axio Gridl I 5 km ogladio anio woliay
ol Ll 4 m oojlade jalg Gpdl Gl 2 km oylado aqio go
fdaljyl dlane o Cdlanall bo
O 2mright  2momill) O 3kmeast 3km ) Gl
e 4mright 4m guadl | 0 Skmeast 5km Ll §pddl
(® o6mright 6mgwdl ) (D 7kmeast 7km | G
0 8mright 8m guadl I 0 10 kmeast 10km _J| g
_"\\
The diagram shows two vectors: o A car moves 7 km east and
7 m right and 4 m left. then 4 km west. What is the
What is the resultant? resultant displacement?
Ml%}?mrfmq Mullfngf; A Guidl L1 7 km 6jluw ¢paii
?“m i Saaljyl daso lo upall | 4 km
m
# /
g o 3kmeast 3km _J| Gl
O 3mright  3mueul) O 3kmwest 3km el
O 3mleft  3m Ly @ 1iikmeast 11km | Gl )
11 m right -
CJ o 1mgadl I O 1itkmwest 11km el
O 1uimleft  11m Ll
A student walks 2 m right, Which pair of vectors will have
thﬁn 4 mhright. t?ten 1 m right. a resultant of 2 m left?
What is the resultant? ;
. : dilaao (ygsuw Gilgaiall jo 29j ¢!
gl 2m il g gl A 2
Tt m .‘|.1.£:L.L.|_ A |
cal ™ o 4 m right and 2 m left
' Jbadl [ 2m g Guadl ] 4
Q imright  1m gy © 6mrightand 4 mleft
O smright  6m gl gl Sl 4m g guadll 1| 6
; 2 m right and 4 m left
G 7mright 7 m guadl S| G bl G 4m g Groddl I 2m
e 7 m left 7m jlaull | o 5m right and 3 m left

bl | 3m g gaedl | 5

O Oc Oc

Jay (

Altwlll dlgi ] ciling 18! !lias
iy Jgaul st Jeaiw ol disslpo

EDO B) s dsastoi anio soal | puladlelpss | panslsi gagall | pliiamiiio e iyl

Oc 62 O~ 08 Oc

Oc O
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Check Your Understanding- Part4 - et
& 13> dlguw dasell ooSiw basyg ...dlaxs 37 | @il eyl Al 7 ws‘;:au

| Medium Level | huwsgis sgius

A

C

3 mright
3m e

What is the resultant of two or more
vectors?

$,351 ol cugaial dlasbls sguaill L

The starting point

Bl dni A
The final single vector

solgll Slgdl doczall B
The largest vector

dadia S| C

The shortest vector
dxin pas| D

A 4 m right vector and a 2 m left vector
are combined, What is the resultant?

ol JI 2 M eniag (uadl J] 4 M exia g @
Salasdl slssly slade Le

6 m right B 6 m left
6 M Guay 6m
2 m right 2 m left
2m aay 2m ;L

o Higher Level | ki ssiue

6

A car moves 7 km east and then 4 km west.

What is the resultant displacement?

2

2 m right

2 ruws 2

4 m right

Jeas 4 m

6 m right

e B M

2 m left

w2 m

A

Uye 4 km a 8,5 7 km 7 8jlew &)y
Salaxbl a5 olailg jlado Lo

3 km east 3 km west
3 km 5,5 I kmb,e
11 km east 11 km west
11 km 8,5 11km G e

A student walks 2 m right, then 4 m right,
then 1 m right. What is the resultant?

ol Gl Am el Geadl JI2m Ll Gde
Sl jlade Lo .Guedl JI 1M @

B 6 m right
6m e

C 7 mright D
7 M (uns

1: B
6: A

1 m right
1m Goas

2:C
7: B

Two displacement vectors are
2 m right and 4 m right.
What is the resultant?

Osadl Gl 2m iasil olgae
Yalaxhl jlads bs .ouadl Jl4m g

(3

resultant?

A 3 kmeast
3 km B,
B 5 km east
5 km 8,3
C 7 km east
7 km B

D 7 km west
7 km G,

What is the resultant of the vectors shown
in the diagram below?

Colial Jsidi & Slgaiall dhazall slaily jlads b

3 m right
Im e

9

A

A

C

Answers | ol

A 5 km east vector and a 2 km east
vector are added. What is the

2 Km asdisg 6, 5 km dais gas &5
Sdlasbl olxilg jlade Lo 18,5

7m 4m
e > <
B 3mleft 11 m right D 11 mleft
3m jlw 11 m jaeo 11 m L

What is the resultant of the vectors shown
in the diagram below?

Solial JSadl § Slgaiall dasdl olailg jlade Lo

4
@ LU
5
ém
2mright B 2mleft ¢ 10mright p
Em@.ng zm_;Lu:I 10 m (aas

10 m left
10 I"I"I}'.w._t

Which pair of vectors will have a resultant of 2 m left?
Olwdl JI 2 M dithase S Slgaidl (e z8) ol

4 m left and 2 m left B
sl 2 g sl 4 M

2 m right and 4 m left D
s dmg peas 2 m

&

ole Lyl

4 m right and 2 m right
sl 2M g Gaasdm §

7 m left and 4 m right
g dmagjla7ma

A Yy
4 T A uciug Slasld] g2
gt alll 3L Jgal ebzuall
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S:gall dllase / 59853



 gagall i j5iSl g pedly S5

onlSl sugal

il

« AlMahdi Academy [] -«

o Al Mahdi Academy [Z3] ,:,.n.lg:lSi Soagal [

P

o galSi sugal [E

s

« Al Mahdi Academy [

https://elmahdyacademy.com |

Follow us on () & (@) e it Dr. Abdullah Al Mahdi
Al Mahdi Academy | Physics Education Platform sagall allaue / 39355

s duaglsi duais 931 | auslS] sagall

[ %X Physics G9 j  m— ( o3UT 50l slj :

—J » AlMahdi Academy [

:_j + Al Mahdi Academy [-_| . ,,"..'-"'lsixsli I

F<]

asalSi Sugall

=] e« AlMahdiAcademy [ «

o oSl sagall

« Al Mahdi Academy [

&

(gl



‘ Representing Motion

L dSyadl Judes

Position & Time

.,:.,.a.g.::i.f-l Sadal

. 0ejlly gdgall —

z - —  Key Vocabulary %

5 We will learn: :uuyl lia 9 alaiiow tdoge oldyhe

¥ In this lesson, we will return to scalar and : f:) Distance  d8luell

; vector quantities, distance, displacement,

g and how to read simple motion diagrams. === Displacement dsl;¥l

< cdgxiallg dawliall Slesll J] B yaiiw uyall lis 8 3

i R 7 HUJ " ,u‘u o & -  Vector dxiall
&Syl dngussl] pgasyll i CaySg syl cddlually | -

What is their resultant?
§ Oagxiall ain £game Lo

. el sagal [

(?@ Physics G9 ) = [ UNJISI S4g]] “')

The figure shows two vectors: the first has a length of 8 m to the east,
and the second has a length of 5 m to the west.

)l olxily 5 m algb Sl 8yl ol 8 m dob Jo¥! oo JS ey

& 8 m East A 3 m east B 13 m east
> — 5, 5 m B, 13 m Uy
g g 5m C 3 m west D 13 m west
- - 3mU,e 13 m Uy
2 Solution Space: : JaJl dalus
; | e Adam moves from point A to B to C to D and then returnsto A.
;ij What are the displacement and the distance traveled?
| A dbiill I 3axe 3923 a3 (JSElb pudge 92 LS D g C g B blaill gye A dhaiill ;e dS 2l pal law
Spl o= I ddlually &> 1591 jlaie Lo
- 5m C Displacement Distance
5 > FE] 48 Lusal
g A 16 m 16 m
5 3m
& B Om 16 m
2 , o 34m 34m
[ < A
A 5m D D 0m 34 m

3 Write your steps: :abilghs S| o} ,%
.

tsApp Follow us on n @ ole Uyl

ol lise Juolgs Al Mahdi Academy | Physics Education Platform
2 iyt Ladlsl dain sebl | LSt sagal

ctuson | @ @ https://elmahdyacademy.com

Dr. Abdullah Al Mahdi
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3’ Representlng Motion ‘
7 e
g o asydl el
; Position & Time
i 0oy gdgell L
£ Let’s learn: . " Key Concepts: |
b . | :doge pailao
S Remember that a scalar quantity has ; :
f; only a magnitude, while a vector quantity O Scalar Quantity
8 has both a magnitude and a direction. o lad deat
' i jladie o) duwlell] duaSll o S35 | ey VOCTOr Quanfity
olaxilg ylade Lald dgaiall duas)! Lol "
Which of the following is a scalar quantity?
Saawlid dseS AJWI SlaSUl oo
A Time ol B Acceleration &)kl
C Force dgall D Displacement a1yl

Think first:  :Yi ,58

»
-
E
L)
o
5]
=
°
‘™
=
<
®

What does the magnitude of a vector represent?
Saxiall Hladodic yimy sl Lo

) A Length of the vector B Mass of the vector
' l dxiall Job daiall elaw

. asSi sagall [

l |
1€ >
Magnitude of the vector C Direction of the vector D Color of the vector
o axiall ol axiall o)
y : : Write your notes: :elillas Yo LS|
= 6 Final position minus initial positionequals _______ ‘
: VS SN - ok JilasYl gdsally ilgill gdgall 2 sb 23l

a5l abave dbuwgiall iyl duiayll 8yl FRGNT

\

—\ Solution space: :JaJl d>lus

#,

[ 4% Physics G9 ) = C umélﬂ sgal! ﬁ]

A Motion graph B Average speed C Time period D Displacement

@ https://elmahdyacademy.com
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Representlng Motion |

452 Juiod
Posmon & Time

oeilly gisal

. Key Vocabulary %

1dage Wl yie

-@- Origin  Jwo¥! dhai

E. === Displacement d>|;¥l

Arwa went from home to school and back home. If the distance between
home and school is 300 m, which statement is correct?

o)l Jie oa d8luall oS 13] dgliie ] wale o3 duyaall J] Lgliie 3o sl cun
Spuo JWI (sl (300 m duyaally

The displacement is equal

B The distance is a vector quantity.

to the distance. DR g )
Ay gglus d8Lusall Agxio duaS ddluall
The displacement is zero. D The displacement is equal
to the distance.

J30 g9l a3y

Think about the motion: :as)adl jluwe 5 ;55

7

A8luall s gglud 13y

At which point are all coordinate values in the coordinate system equal to zero?
Tde Slaxyl pladl L8 Olpusiall JS dasd odis 9Si &5 ]

AY

[ 0,0

» X

Y

A Vector length
axiall Job

C Position point
&gall dlads

Notes here: :La clasie

o

D

Resultant magnitude
dlaxall jlade

Origin point
Jo¥| dlags

Arwa moves 150 m east, then 50 m west. Find Arwa’s displacement.
.59, ) ..L?_-_qi Lye 50 m d8luce CiSyad @3 Li)-l:l 150 m d9luus LSSJi Sy

150 m

Contact us on

WhatsApp

g oldly e line Juolys

e
East

(1)

Follow uson ([0 ’E-?) Lle lim

Al Mahdi Academy | Physics Education Platform
duye duaddal duaia 5931 | aatsT gagall
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‘ Motion Practice -
g as ).:u" Ul.c Qw s
= e ey %
. Reading Simple Motion Diagrams .
B dngand] dilud] pgasyll 5el)3 B
E We will learn: - Key Vocabulary: 55 },
& When reading a motion diagram of a car, we can rdago Ol 00 W,
f;f find the initial position, final position, displacement, ” ! 11231 sdacll 9
& and the time interval between the points. Initial position  Jilai¥l 29ga) i
z iyl i 9 aleiiw : _ y - ;
(Yl @dgall 33 LiSay (JSdl 8 &)l &S y> bely8 aie | Final position  (ilgill a9gall &
) Bl (s duiejll 8yidllg cd> Yl Slgll @8gall 12
= 3
} Based on the toy car motion figure, what are the car’s displacement and travel time g
% between positions () and (ye)? <
“i (U2 9 uw) O89all o giS x> (389 8)laull 4515 Lo sl Byl 45y jglnall JSiI e SLeic] :
- , 0.80 s , 43cm East | 040s <
W ~ - A 43cm By | 040s
& (o LJ‘O 53]
. ' B 43cm  West | 0.40s ey
: Wwwwﬁwmwww%w L —
‘:3:‘ 0 10 20 30 40 50 60 70 8 9 CmM C 73cm  East | 0.80s )
= = & i 73 cm s | 0.80s v
= )b 4 p G 5
s West East D 73cm West | 0.80s EL
< 73em Uy | 0.80s g

walSi sagan (3

e,

% Solution Space: :JoJl doluws

Based on the toy car motion figure, what are the car’s displacement and travel time
between positions (yw) and (yo)?

(00 9 ) Ossdsall o S > cy0j 8yluudl o] Lo cdusn) 8laws Syl sglonall JStI e [3laie]

) The time interval between each two images is (0.10 s). Displacement Time of mation
N oilia 55390 JS (w2 (0.10 5) duio3) 8 il R Condhl 0ni

g A 0.20s osel 80 cm
o

8 _ _ 2} 0.10s sl 70 cm
£ 0 4 0 cm |

: 0 10 2 u}:-ﬂ 0 50 60 70 _ B,, 90 C 0.20 s Osaall 80 cm
% West ¢ > D 0.30s Ol 70 ¢cm
) Based on the toy car motion figure, what is the car’s displacement after 0.60 s?

; § 0.60 5 9 8kl &3] o cdas) 8yl 35y jglonall JSaI e 13laic]

o) The time interval between each two images is (0.20 s).
G owialliia ()94 JS (a2 (0.20 5) duiajdl 53l A +70cm B +80cm
i‘l’ 0O 10 20 30 40 S0 60 70 80 8 90 €M C -70cm D -80 cm
> X
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?;, ‘ Understanding Vectors
j : Olg=iall 049
= Symbols & Representation Juioillg jgoJl :
| Remember: The length of the arrow represents Key:r;aabﬂiry: 5@
> the magnitude, and the arrow direction shows _ -
3 the direction of the vector. ¢—p Magnitude ladall
’ ladall Jios pgall Job @ yS3i Toee -
< J -3
% ola¥l udgy 1 olxils -3 Direction ol
=
= In the graph, a toy car moves from position 3 m to position 8 m.
Which of the following statements is correct?
| 8 m gigall J| 3 m gigall ro &) &yleaw &y (bl @unl S
; Sdusuo dll Okl oo
b | 1 1 1 & 1 L i 1 _" ﬁ I i >
@' ;} ]r i ; ;; {m) Eég.o.ll Pné‘ilion {m}' é é llﬂ
i A Xf=+3m B Ax = +3 m
Xxr=+3m Ax = +4+3 m
gif v;=4+3m Xx;=4+3m
z ¢ v;=+3m L X =+3m
-EE Solution Space: :J=Jl d>luwe
g |
: Arwa starts from 30 m and moves left until she reaches 10 m.
What is Arwa’s displacement?

10 m gdgall J| Juai iyl oloil &yxisg 30 m gdgall (e Syl g9l law

X2 X1
A i
I n % /. | >
. 0 - gégall [n.?l.%] Position 111‘:'!]3{:I o
—10m -20m 20 m 40 m
'}' A -10 m B —20m ¢ 20 m D 40 m
3 Solution Space: :J=Jl d>luse
<
2
|§I£
<
' Which statement about drawing vectors is correct?
fdousuo Olgadiall guy dilsiall Olylsll sl
The length of the vector is always You need a ruler to draw All quantities in physics are A vector has a magnitude only
A proportional to the magnitude. B all vectors. c vectors. D and no direction.
lasls amiall Job waslis i ey Bz pauyl Bpbune ] glisd e ebjadll b SleaSl pua iy ylade Lyl diaS 9 daiall
ilgaall Slgnie e ol lgJ

ojlado go Uy

o ganlSl sagall [0

Hint: Compare between the magnitude
and the direction when reading a vector.
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‘ Distance & Displacement ‘
3 _ doljYlg dsluwall
Visual Practice
PHA Ay |
£ ~ Key Vocabulary: :dage <lsyia |
B We will learn: Distance can be large, while s W .
= displacement can be small or even zero. C:«;‘) Distance dolusall
g (yS Adlusall g5 3 : latiw - o~
! Lo o ol By Al 3953 of 503 ety | {2 Dioplacoment  diy)
E In the figure: what is the object's displacement?
3 2-? LI 4-? m S paudl &>1j) jlade Lo : Jolkall JS2I 9
2 —
=
= 5m 4m 3m Om
A £S5 B e4 ¢ £3 D e 0
E a Solution Space: :J>JI d>luwe
E
=
@ In the figure: what is the distance traveled
- 0 2.0m 4.0m by the object?
g; ' ' ’ ' ' Sl lgakad (2| ddluall jlado Lo : Joliall JSidI 9
<
2 5m 4m 3m 0m
: @ - p c A p
% Solution Space: :J>Jl d>lus
:
g @ o In the figure: what is the object's displacement?
? A . ’ ) B ol dol))] jlade Lo : blaall Sl 9
€ 100 m 20 m 10 m 0m
E A e 100 B p20 c p 10 u e0
% % Write your reason: :¢))Lis| cuw LS|
3
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rdage il 00

= . U“Ju' P_ng i ;Iﬁ | l ' Distance daluwll
Distance & Displacement Disola )

d>l3Ylg ddlusoll === Displacement d>l;)

In this lesson, we reviewed our ideas and read the —> \Vector dgial

question carefully, then determined whether to find

the distance or the displacement.
diiz Jigaadl [iig ¢ puydll i S olialss lo g1y Lin
A1) ol dbluall g2 Liglhaall Ja 3355 o3

In the figure, what is the distance traveled by the object?
)l lgad il d8luall jlaiie Lo o Jolial) JSdI 5

« AlMahdi Academy [F1]

% 100 m 20 m
5 A - "B A 100 m B 20m
3:" i 10 0

' m m
. c 10 m D Om

Solution Space: :JaJl d>luw

« Al Mahdi Academy ]

@ A car moved 20 km east, then 30 km west. Find the displacement and total distance traveled.
)bl lginhad il 4] dblusally doljYI ylads Lo (U ye 30 km ast af B,ud 20 km 8yl <iS)20

West East o Displacement o Distance Traveled
—> ;. Lyl 8 luual Lginkad 3 diLusel

e G

Solution Space: :JaJl d>lus

o oSl gagall [

% " |Z] Quick Summary g il

< 8

2 Distance: — D"'f‘i‘“_‘“‘f“t: (ﬁg /"

s 9 +d9liuall - B l >3y Scalar has magnitude only.
< 7 Fin sition minus 2% [ad 1 =11 4

: /-:/ Total path length. ' i:it'?:l p;;ﬁo:" 4adsd jlads g duwldll duaSll

Vector has magnitude

s | sluusall lasll 23 i\
o.. | e IJ “d?:.ijl g-"#l-"' &3gall u-H @4l and direction.
)l ashiy iyl ghsall oy 3o L) dgaxiall a5

. Write the difference between distance and
Draw a vector of magnitude 4 m to the east. 2 displacement in your own words.

& Additional Practice 3L5| w3
1 -
(Gl oLl 4 m oylaie lgio auw) gl d15Ylg ddluall (yu (5,8l S|

Great job! Now you are ready to apply this idea yourself.
ity 5,88l Gudadl jals> il Gilg i
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