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Physics G9 | =
FREE FALL | »aJi bgiul

Lesson 3 | 3 gujall

9 How does an object’s speed change as it falls?
Sabgiw Ll pwsll deypw pBTi ias

S i b i F
- dbluww §,84]1 agéi lles el =

[} Definition | wau=il
Free fall is the motion of an object when gravity is the only significant force acting on it.
Bl 858y ayle 580l Bagsgll bedll o Agiladl (557 losic puus @5 g pall b gaull

~ 45> Galileo's Discovery | sabll> LS|

® Heavier and lighter objects fall with the same acceleration
if air resistance is negligible,
Alags clagh daglia cuilf 13] auad) ¢ il 38, a5y SLAI slus il kil

& The difference we notice in air is often due to air resistance.
clogll doglia sy WILE Hg8 elggll 8 alhs il Sl HMas N

@ On the Moon, a hammer and a feather can hit the ground
together,
oo oo Ul | ddiglly a8kl Juad ol pfay el e

f All objects in free fall have the same acceleration
E % 3 (=g = 9.8 m/s* downward near Earth’s surface).
@‘ Key idea | duwlwil 5,54 ‘ e el R Pl § el it
'. (sl ahas 3o 8l Jawl | = 9.8 m/s)

ol sreadl alllaus j5a8adl pa Siludl padli Jlad - ;}9 My Notes | illsile
[ Gravity j [ Air Resistance i
dualall elggll daglis J

Free Fall |
15l gl :

|“r Same Acceleration ]

EJLH..T]I i
' E | il J Imahd
! Pl iy Juolgd (1 ) elmahdyacademy.com
s WhatsApp Contact ‘ %Lw’l ealsl gagall

Selnt B 0 o € | S Lodnidais gpil | il clys | oSl gagal



Physics G9 | | —

Lesson 3 | 3 gayall

. 2 e e
- hgmu]l:ba!uydlﬂ.nu#mlqlﬂn s ﬁ%

L) Law/ Definition | iyl e 3
Mear Earth's surface, free-fall acceleration is approximately g = 9.8 m/s’ downward. I

..ﬁml ] 9= 9.8 M/s? Wi ,all bgiudl gl (a% i ¥l albw go LAl !
1, coordinate System | wlilwsylpls —— 3
@ If upward is positive, then a = -9.8 m/s’. T @ l&}

a=-9.8m/s? ylo lsge dc¥ alasdl His 15]
2 h Upward Downward

e If downward is positive, then a = +9.8 m/s?. (+) {+)

2= 498 m/s? b Lsgs Jawl slaayl 5l 13] t',“'fﬂ: {"_I:;E;.

;"" Ball thrown upward | led ddgiiis 5,5
(Using up-positive convention | Uzge Aed oladdl juny sl sl plasiwl)

Initial velocity (u) | &iaidl de wall Acceleration (a) | gl
: u=+20.0m/s | a=-98m/s? J

T | L hfter1s ' After 2 = After 3s ' Afterd s
me foel | ntam | odoti amiiletakd 3y o) & any

Velocity (v) |desall | +10.2m/s | +04m/s | -9.4mfs | -19.2m/s |

. Gj Skydivers gain.about 9.8 m/s of downward speed each second.

Adl Js 9.8 mfs Jlsay Jawd dc peall slj ]
.l gwlﬂmnﬂdymulmﬂ s & My Notes | il
 gvalue Downward )
l doud
| (g ?E.B ms* ) _J,'I [._‘}l“‘ “_'“ ,J

Free-Fall .lu:ceierfatmn
il gl g jlud %%

- = —

[ Sign " Changing Velocity
EJH#I | E-F-_;.l.jf Al
{it} _F-’I Lirds = |
ol guily Juolgs ‘ (2 elmahdyacademy.com
WhatsApp Contact — ,:,.oganl.ﬂ Gagall

AAelnli B E) o € | s deudel dais sail | pulaill dps | Laptsl gagall



Physics G9 | =

Lesson 3 | 3 gwyal

= Algguw duilull pouw )l pgd ] Llogi ollg

all Velocity-Time Graph | oajly depull inia - 4l Position-Time Graph | cailly gégall isia

20.0 25 I
= vu0 | | 20 '
"E (at=205) | | E
= = - g1
0.00 ' -
g | [ . | E 10
f 5
e 1 2 3 4 ' ¥
Time (s) I
# Velocity decreases as the ball rises.
BySll sgeo go de el 85 ‘ @ Position increases as the ball rises, reaches
@ Velocity becomes zero at the top (= 2.0 5). a maximum height, then decreases as it falls.
| A8} Sl e Dtk Ay gjosd. | gl uadl | Jaosg 8551 sgme ge gagall 3l
@ Velocity becomes negative as the ball falls gy mo Liy af

(if upward is positive).
logiiall elidl Gl depenll pasad |
{lzgs el ] alagill 18 13])

r'
| @" Key fact | duwlwi didi>

At ﬁaxjmum height: velocity = 0, but acceleration
is still 9.8 m/s* downward.

il LI 9.8 mys? Jby gkl (50 .0 = de el :pliT)l aabl s |

The shape of the position-time graph shows how position

sty
.’Q: Important idea | dags 5,59 ‘ changes with time, not the actual path shape,
kil Jlsall i yugly 10 Ben Bebrgall iy el et o ils BRell Gida J5S |

il Sreall alliae jisal go Galuall podli a3 . 7 My Notes | illasils

[ v-t graph 1 [ -t graph J ‘
L Oty i‘{'"" =l

sailly pdgall e
Maximum heltnht “"i

) a downward
J il ] bl
! = | ot ity iJuolyd 3 ) elmahdyacademy.com
-y WhatsApp Contact | e a23151 s agall

Lelnli BB G ¢ 0 | de Lo dais gobl | palaill clus | essts] gagall
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Lesson 3 | 3 gujall

= gk bghi pgildll gubi Jas =
~ 0a impurtant Emathﬂs | dagall yuilgdll
r +at | vttt | [ ha
Ve=V;ta ﬁx—vi +Eur Xp=xptvit+sat
Ayl & puadl 2 igall (aBgall 9 puall) Esljll : inall gl gigall 1 inall
L (o) sy J | £ pa) Ji& . £ (o) amy J
[. _,.* Choose the sign of acceleration according . | s Bylaaill 8l i) ‘

@ to your coordinate system., -deadiad gl wldlasdl plss

|’ A Free-fall ride | 2l bgiull dsl

Gi | cluasall Step 1 | 1 éghall Final velocity | dilgal de
v =y +at = 0+ (—9.8)(1.5)
e« Starts from rest: v, = 0 m/s = ~14.7 = =15 m/s
By Step 2 | GglasJl  Displacement | o
e a=—98m/s PRt 1 i I
(up is positive) Ax = vit 5 at? =0 + E{—?.B}{I.S}E
= =11.0m

R Quick Tip | g gesls

A negative sign means downward when upward is |
chosen positive,

Jhawl olandl ol s dadlandl &)Ll
aasgall g el slsgill uess leaic

A

all el allaus j9iSl po Gelall yaili s (7 Teacher Space | gl d5lue

| |,.- Choose signs | " Start from rest
L Ol Lol jlas GeSall (o el

( Equations _

[ Final velocity J L Displacement ]

dsllgul a:,‘.m asljl

| elmahdyacademy.com




Physics G9 | [ — | o238l sagall

VARIATIONS IN FREE FALL | »aJl bgaudl ;9 Glais|
Lesson 3 | 3 gapall

9 Why isn’t the value of g the same everywhere?
Wlie JS 8 lgaud g daud i ¥ Dila) wapmi Lo L

L) Explanation | assgdll : .
Near Earth's surface, g = 9.8 m/s®, On the Moon, free-fall acceleration is about 1.6 m/s”. J

Pofp 1.6 g sall biull gilus 9% peill leg o 9.8 Jig= g dadd (955 (ud)dl plaw iy

p &Iﬁ Comparison | djlas — 27" Effect of Distance | dSlwall yili -
Moon | -~ z e r :
Property | dusladl = o - Acceleration due to
‘ . @I = | _.f’f Y ;H‘x gravity becomes
Gravity Strength Stronger Weaker smaller as the
i-g-hlall g8 sedl | sl distance from
- . . Earth increases.
Froe- : « g
Acceleration [.lpprn:jl =98 mfs | =1.6m/s gfl.é....lfjll E':-IJ-";-'-'&
.F'-H hﬂ-i‘-“._}f..l-l""‘" | "-u.l.ﬂﬂ- a8 lll.'Jla.,ﬂn- "n:ql',la 1.6 l..r"'F" : ;j‘ii Q.I:-
oot | L Earth | payll = - )

: ;g?unten.ﬁ:-u..

g g Common mistake | gild Uas

® Small local variations on Earth are
| usually ignored in basic calculations, At the highest point, velocity is zero,
so we use 9.8 m/s?. but acceleration is not zero.
g doud 8 Al lEWSY Jogl Lo Silc . . vaSi dkadi :
aulﬂi cillual L8 o838 adaw e lalf dighuns dEs il 43 "'L"ﬁ" olel sie
Jofe 9.8 asall pasdas i) )| Do puwd gyl (Slg
e T e S Y o
ol $gall dlllse j5380ll go Galuall yadli Jai p? My Notes | il

" Earth ) [ distance ] Hmn o
| ol i Lunall |
Smﬂlerg ,/J —
,ulgm -

[- Same idea nfr.lnwnmrd B

acceleration
Sl | £ltll 5,58 puii ——

elmahdyacademy.com
o8l g agall

Aclat B30 ¢ O | dwe Geds dais spll | puleil s | aplsl gagall

WhatsApp Contact I\i) |
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O %At
PRACTICE QUESTIONS - MEDIUM LEVEL |
buwgin (Ggiumn — 3amis o jlis| dliwi

.

= plnall ge GUSYI B0 a3 clui 3> —

o Which force acts significantly on an object in free fall?
5ol bghull b s e daslusl 519884 8,35)1 Bgdll Lo

‘ A gravity g magnetism c friction D thrust

| FAEIEN | | L dpanbligell il gl dgd )

ﬂ Near Earth's surface, g is about: 380 (g9l g daud (8 ¥l abouw (o o all '
A o09%m/s | (B 16m/# | (€ 98m/s | D 98m/e

o If upward'i's chosen as positive, the acceleration of free fall is:
20952 sl bgiall gl ld liage ¥ alaidl Uyuiel 13)
R £ depends on mass |

A +9.8 B 9.8 | e 0 ||t s e

; __.'

o At the top of a ball's path, its velocity is:  :Lgicuw 085 6,501 jluss b dlai el aic

- maximum maximum equal to
A positive B 20 | 1€ Legative D acceleration
Aungn Ao _adl - : : Al daud aall | Eolisill gl

"

'ro Why do a paper sheet am-i a I.:mnic often fall differently in air?
| Telggll b W wiline JSidu alnallg By Jaiud Lilal

‘ A different gravity | g  airresistance | ¢ masschangesg p magnetic force
. dgilall dslzsl | clggll doglia g desd g alsll | dpusyloligiall 5gdll
1 - - L e N =S -"-II
|o On the Moon, a hammer and a feather dropped together iullif_ & |
| lagilé lie ddu g 45 loe claial 13] padll e
| A featherlandsfirst g hammerlandsfirst| ¢  landtogether | o  stayintheair |
Ul ddy I g ¥l 5 sl kg les glajug | elggll gﬂihﬁ--'

f Write your final answers here | La dulgil eliilyls) sl

1 2 | D |@% | & _____ | 6)
= 2 J
R elmahdyacademy.com
S | Sas3ls] gagal

| dwse dsdmidais gpil | palaill elps | Gasts] gagall
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PRACTICE QUESTIONS - HIGHER LEVEL| - [
olel oime —sunio ;o sluis| Akl DL T
Y \

. . e ey
= dlwdledm 338 lGa> guyall Cagd 3] -

A ball is thrown upward with v, = +20.0 m/s and a = —-9.8 m/s* . What is its velocity
after 2.0 s? .
$2.0 s yuy lgic e Lad 9.8 m/s? Filudg +20.0 my/s dudlail de gy oot 5)5 cudid 1y

@ wams | (@ -04mis | (@ +98ms | (@ -98m/s

=

An object starts from rest and falls freely for 3.0 s near Earth. Its speed is about:
2l 5 e s (050 un;ﬂlmgﬁ!hEﬂSiquththﬂugungluaTum

(@ 98m/s | (@ 196m/s | (@ 204ms | (@ 92mis ||

At the highest point of vertical motion, the acceleration is:
sEabadll 8% iyl @5)al § dlaii el sl

fi am/s ) [ amisg | [ depends on |
Lﬁ ek ] xe ﬂpwr::{; ] ! d?:irﬂard | L_@ E:;Tlnd:'f ! J |

Which graph best represents position versus time for an object thrown up and then
falling down with constant acceleration?

Syl goluy Jhwd i o) e 838 s paill duwily pogall viay aw) gl

straight | straight inverted : 3
|ﬁ hnriznntal I}ne| e rlsinggline __,| G parabola | [9 zigzag line J

e If downward is chosen as positive, then free-fall acceleration is:
1395 sl bghull g5l ld iage Jiw alasdl Lyicl 13]

LQ pusit]ie_u | ||B negative . ] % ZETO , '3 unknown | |

e’

The value of g becomes smaller when:
@ loaie J.l..ﬂ‘ g daid mual

mass (4 tim \ = distance from speed
|ﬁ increases J| xﬁ Incrr;:ses J l Earth increases | becomes zero !
1. 2.. 3.
ﬁ My choices | il Ll ‘ 3 & "
; [=] | ol guily Juoles | @ ‘ elmahdyacademy.com
e WhatsApp Contact wasalsl sagall

Sle st 0B (E) o € | dwse doaudes ban ol | pulsdl lyss | passisl gagal
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Lesson3 | 3 uﬂ;.l.ﬂ
duilgdll dazlpall go Gloglaall Cuii las

"h',..r

=
e
=
i

Answers for Page 6 | 6 dadall Sbls|

Because gravity is the main force in

1 A | wefan 1
ol gl & dusladl Goall o dudladl oY
2 c | Because g = 9.8 m/s* near Earth. y
ool L g =98 m/§dad 3
If upward is positive, acceleration is
3 B | negative. _ 3
Tl ity bl S U o aladil L puief 1]
a B | Because velocity becomes nero at the top. 43
i el sic Dos pual de palll 8
Because air resistance causes yng
5 B | difference, 5
AN sl N o elggll dogliio ¥
Because without alr resistance they
g C | land together. 6
Lfa lbde elogl daglis geay o

(@) Remember these 4 facts | Gili> 4 ;533
In free fall, gravity is the main force.

Near Earth, g = 9.8 m/s* downward.

At the H:lgiﬂest point, v=0but a is n::rf ZEro.

All masses fall with the same acceleration when
air resistance is negligible.

0000

— 41l s2gall alllaic 935l po Giludl padli Jas —

Gravity " g=9.8ms [ Acceleration |
dggilall wblll Lays Jﬁ'—d
(Rl ] | | (el ) | i)

>
R
| e

Velacity Highest Paint " Air Resistance
{ Lz gl i el slogh daglie | |
(s piacls o) (v=10) sl e ) |
o T— —_— -‘II 7
il gudly  Jeolgs ‘ f
WhatsApp Contact Ii’)

et @ E 0O |

Answers for Page 7 | 7 dxiuall Glls]

Because v e 20~ 0.8 x 2 = 0.4 m/[s.

A | veE 0 =08 x2=0.4m/5 o4

C I Becausew = 9.8 x 3= 204 m/s.
v=08x3=294m/s 3

C I Because acceleration remains downward,

Jid )} slall 6 ey gyt o3
Because position-time is an inverted

C parabols.
glie Sl mhb ob (o fi-ghyall oo oY

Because downward positive gives
A positive acceleration,
Limgs gl Jaay Goga Jiual J] el Lzl oY

Because gravity weakens with greater
C distance from Earth.
ol e ddlall Baly) ma whmati dgilall o

Al g8l L dudlall (555 ol bgluall 9
il | g = 9.8 m/s? ol b

ip.;;buiagﬂv=ﬂ._.9ﬁihmuhlm

InL.u.:_-.'iI biud dlags slgghl deglia (550 losic
Foledl uidds ddliaall

¢/ What did | learn today? | Tassll cuakes like

elmahdyacademy.com
H,.n._n:-Ef Sagadl

duaye dunalei duain s3dl | maladll alps | gasls] gagal



Physics G9 I = O
FREE FALL | ,aJl bos

Lesson 3 | 3 guyall
= by ol ol ppdi blse i =

. -
9 How does an object’s speed change as it falls? | Tabgiw clil puall de o juii BuS
Free fall is the motion of an object 0eSJ Laaic puus dS > am _,:-JIL;.:...JI_ :
‘ E when gravity is the only significant ale 8 550ll ol Bgall Lo dudlall
force acting on it. Al 83500y
s |n air, a paper and a book may fall Sy Ggll by 4 clggll 2529 5 =
differently because of air resistance, elggll doglie s walise JSdy
=  Without air resistance, they fall oo bty (elggll doglin jedy =
together (with the same acceleration). Aol udiy)

(@ Keyidea | dpuslusd 855

m On the Moon, a feather and a hammer

; All objects in free fall
Iar-_:l al 'tl'u'.-_ umt_tlmi when air near Earth have the
resistance is neglgible same acceleration:
= 9.8 m/s* downward.
sl 8 S b padR s s e ;
loae Cugll i B i)V | 48 plually sl bglall 8 pluz Yl gros
Alaga slggh doglia g ‘ o Lgt o U1 b 5
Jaul ) g = 98 m/s* gl
Velocity-Time Graph Acceleration-Time Graph
Dajlly degelipginia iy Esleill pimin
v - . ot
au| e, o Mot | B 10 from i - & Tg_l myst
?: | ol Wi haight ot iR posithg to 51 (when up
15 | f X about 2 = 31 o -:::;:: ":_J 0 1 1 [ i positiva).
E 10 | r," - -:f\. =5 I
E ! f | s ghié = 10 Eﬂu:‘]l g !_.9_3 H..L:UEJTE -
8 5|/ L - R R § -9.8 m/s’
T ool 1 1 ] pwllide T -2 pog = -15 ony Laals)
Tire (5} el 21 Time (5] gl a’jl‘.‘“‘ - Time {5} el Alizras
T

& At maximum height: velocity = 0, but | Fﬂu-ﬂbw'uﬂ 0= q;__,...j El.ﬁ.ul._,.n.ii.t.:.:

acceleration is not zero. ,

il gwwlﬁupmﬁu# — AR My Notes | ilaslls

7 m
| il ] [ [ lggll daglia ] o ——
N {iarloulll BB} ! l!ir L H IT1|"I- (Brgieadl e (357)

i
E %g
"“\

ol uily  Jolgi | f?) | elmahdyacademy.com
U gagall allae /)9Sy

Selnt BB Q) ¢ € | foe dede i seil | putatl sl | asalsh gagal
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GRAPHS & EQUATIONS OF FREE FALL | yaJI Bgaui citislang pguw)
Lesson 3 | 3 guyall

% s h _— _ s
=~ dghiydghs puilsdlly pgunll Gubi o¥lg -
In free fall near Earth, acceleration is ALl £ il (1655 858 )8 sl Dol ,{n

constant: g = 9.8 m/s” downward. ,J.h...ui S 8=9.8m/s |

7% B A parabols Y W @ Ahorizontal

0 - m"”! -E -] :T-l!:.-lm’
11& i N 123 o | R

] if e
§ 5 .-"I bl apmin imia) g =10 i bl bns®

) A— Eobail 3 ] 1 g 5 a= -85 m/s’

& 1.2 % # POFE 0 1 3 3| 4 '-':L'""'-l"‘; B 1 2 3 4 ol (a0

Time (3] Gl Time (a) (pajll i e Time (s} Lol cocmarhed Bl
@5 important Equations | dagall Gi¥slaall | ,

| (Cwpewmtat | | (Ar=meeged || ([ofen’s2ury

® Final velocity after time t = Vertical displacement after time t. | = Relates velocities, acceleration,
. and displacernent.
b g amy A Mgall de | = b G Aty dal Aol = a5l lg & uallg il pull gt i @
[ S Wi ks positive. a SR B m/s, a=-9.8m/s olb linga ul.:hl.;;-.l.flal |
_mﬂmm]hmw It down is positive, & = +8.8 m/s?. | n-uuws':lihﬂad-ﬂh.ﬂﬂ-"' )
| Jus A bail is. thrown upward with an initial velocity of 30 m/fs. | 30 mfs Al de e el N 8,5 il
Example Take g =10 m/s?. Find the velocity at 0s, 13, 23, and 3 5. 342 5.3 (0 e depuall 129l g 10 mfs® 45
is v=0ms © Timet(s) | Velocity v (m/s) |
4 () toml | vims) depul
r v =10 m/s 0 = | 20
1 20
15 v=20m/s 2 10
0s v=30m/s . 3 (1]
[\ Atthetopiv=0 butaisstildownward. | . Jbwl ] Liwa o) v = 0 rdadll aic
o .ﬂm-uq.r.,..iuyw.ﬂ.u,lw — . 47  TeacherSpace | gyl islus
e
)

elmahdyacademy.com
sagall alllae / j9i85

| e At i 538l | mpbial sl | pagals] gagall
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PRACTICE PROBLEMS - APPLICATIONS (1) | J ol S dahssdad o
Lesson 3 | 3 gual

b

h, iy oo T /
~  dsogdll sleadl Jiluo e olialss Lo Gibi o
o = A brick accidentally falks from £ 58 Wi bdiay 9 = Astudent drops a ball | o 85 il by
a high scaffioid. s ﬁ'—j&"‘"‘ =3 from a window 3.5 m | ol el B3l
« a) Whatls its velocity after |~ '-{'; above the pavement. 3.5 m asluoy
4057 :‘_J*'"M#:g"f“ = What is its speed ey ol @8
I | * b) How far does it fall in  TADs || when it hits the EPR FLYES
this time? b B T3 = pavement? Tido iy Lgallad;i
' Tl L Jils Ll '
3 Use g = 9.8 m/s® and start from rest (v, = 0). s B Usa v = 2gh withh = 35 m.
-.CJHHIM Aviy = 0) pSuall lagly g = 9.8 mis® masal tj"‘"'lﬂi'” hE RS mces v e 2gh pasdal

9 s A tennis ball is thrown qm_#g i 8,5 0B o # A free-fall ride starts logaull wilnll S|

straight upward with F ; from rest and falls - | oo laad gl
initial velocity 22.5 mys | 35 pellaus ol ”l’s“"l.“" P
O Tﬁhcmgh{qﬁnnl:mﬂuﬁfwﬁw mLat' i 1> gl by
the same height. AN Bl pulth bix ':}“ s e puudl @l S

» 3) What maximum
:::Iight d':n it reach | SEUI eadl gly of (1
above the launch paint?

2357 72.3 5 ay dgaiall

= b) How far do the bless Bl oS (0

—m——

: gty o gly oS (| . :
-t;{;-;mmg;gem """"er;:- riders fall in 2357 | ¢330 WL bl
. highest point, ¥ = 0 Usé ¥ = gt and d = gt* with g = 9.8 /s,
vﬂﬁlw ‘tmtufnwnmﬁﬂdu ‘vﬂlntlgph i b e Wl 0 b A
 all ggall dllase jgiS Ml go Sl i Y3 — - 7 My Notes | oo
.~
Ailaall
Free Fall
sl bgaull
[ Initial Velocity
dulaidl de i
o uily Juolgd elmahdyacademy.com
m::upl:nmm | @ @Jpﬂdill;,n,‘_,gﬁ:

Slelial D3O o € | G dodeidaie goil | plad el | oSl gagall
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Lesson 3 | Egu,.IJI

“ ’,
- M|M;Sﬂgwﬂdm&uﬁig =
[ Free-fall acceleration on Mars is about bl _‘,..J_|._..s,s._,l.r._,,;.al gl pylaad |
6 one-third of its value on Earth. Suppase you E:H.h”?q.rﬂ.l Eu,-f,,il_,l:h_plm-.iﬂ

throw @ ball upward on Mars with the same
initial velocity as on Earth.

) Compare the mazimum height on Mars
with that on Earth,

b ] Compare the time of motion on the
o planets,

! QHhmh.,_wi,T-r%.

A1l de puull by e el 5,5
il le deadduuall

ke oty uapall e gl bl o8 (1|
,,,_,.i:_.!!l
eSSl e 48 ol o) (s (kB (e
¥ hﬁ_.m%,Tat!_'-:ﬂ.lB

Suppose you throw a ball straight ﬂ j madiluio oladl 8 e 6,5 Cubid ebl h.:-_.....ﬂ.-..l |
upward in the air. { \ slagll 8
# Describe how the velocity changes. : ' Sl dgmiall de peull 8 ol usill Lhus ®
® Describe how the acceleration changes. : | Bl E ol A Ol il b @
Q Hint: g is constant (downward), P ﬂ" " . f:,- bl alaly culi g rpaali

el 1.2 m glis) e Ay sl R
e deghal g sl i 1] sl pulkss
g5 sk Ll Baall 056 1,62 m/s® il

An astronaut drops a feather from 1.2 m
above the Moon's surface. IF free-fall
acceleration on the Moon & 1.62 m/s,

how long does it take to reach the surface? Takuall | L)
g fER
'::I Hint: t \(: [= J'—TF ..Hd]
You throw a bean bag into the air and any alaiilly slggl ,_,- v s ,_,.;.-,5.‘.'.; 5t o3
catch it 2.2 s later at the same place. ,"".. 2s
€) What maximum height does it reach? ! g Tau] ,J..n, ‘;,;.I E'AJ e (1
) What was its initial velocity? v ¥ TaSlan il dgadall dic pw IS 05 (0
= = !‘; ﬁ w = = |||-I .
o Hint T=20,0h, %0 g T=2t, . ke i;u,di
— il ﬁ*ﬂ'ﬂmwyuﬂﬂuﬁhuﬂm —, ASg My Notes | ilsie
"~ Moon |
| w {g= ﬂ?‘?.‘m.l'i‘} J
SR (el T
>{ Frae Fall iome |-'/ o o R
gy | -
£ kel & S
(= constant g)
[ 1 ] —
12 elmahdyacademy.com
L a1 sagall dlllage /19385

G liat BT ¢ € | e deded dale spil | patadi sl | gagats] gagall



Physics G9 | =

PRACTICE QUESTIONS - MEDIUM LEVEL (1) | (1) bnuugio Goims — 3sio o i dli]

e
v

Lesson 3 | 3 guyall

= dlw¥laia wjnd Oluilwll Cugdld] -
Muﬁmufannhjectunﬂ:rmvitynhileﬂrmsiﬂanm is 2o dgiladl il cod punll 385 Aud |
neglected is called: selggll daglie Jlas]
A Freefall | B Freeflight || € Negativefall || D Positive fal
From the position—time graph shown, £ :: _ | puirgall (el — aigall) i=ia je "
when is the object’s speed equal to i Z T (solud puuanll 4 (3553 io
zero? g i ' | .
S
o 1 2 3 4
Time ()
A Ds j |'B 1s J C 2s J | D 4s :

| A ball is thrown vertically downward 5,00 m/s sy Jiasl Lol 8,5 i3 |
‘ at 5.00 m/s. What is its speed after oo 200 5 j9,0 dmy 8,80 de ps jladie Lo
2.00 s7 (Use g = 10 m/s?,) {8 =10 m/s®) dwsy¥l dndladl g jlud pasiul) flges)

A 100mis | B 150m/s J C 200m/s J D 250mis
A flowerpat falls from a balcony 85 m w223l e a5, 48,0 o j9) wassl i,
above the ground. How long does it take ‘ pdaiyd 4 seiuy sl eyl Lo JBS M ddlasy
to hit the ground? Tudyil

A 4.2s ] 2 83s ] ((€ 87s . 17 s J

My choices | Ahlasl

— ol apall dillois jgiSall pa Foludl pacls Jsi .

f W " g=10mis* ) [ Free fall
Skl ) | G ) (hed Seglhe doal),

3
OR00 &

mﬁmundarg] [ Timeoffall ) |

i [=] ol uily Jolgi 13" elmahdyacademy.com
-y | | Srgall dllauc [ j9i83l

Selat BB G ¢ O | s daio goll | polailslys | garlsl gagal
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PRACTICE QUESTIONS - MEDIUM LEVEL (2) | (2) .} amia o0 i dliawl
Lesson 3 | 3 guyall
T eedlicubodeSibe T

i*m

9 A ball is thrown vertically upward at 20 m/s. 20 m/s dc pun Ll LlJ 555 .,;,j,ﬁ. '
What are the ball's velocity and lerati e T AN,
Wit Sabertcy i sosnon | Sy o o e b L e
A p=0 g v=20m/s | ¢ v=0 'p v=10m/s :
a=10 I a=-98m/s* a=-98m/s* | a=-98m/s*

iu'.'hid'u velocity-time graph represenfs an i Loy s} _| . u_ - _'-L._. T
object thrown upward and returning to its s gaii e Sapull Jrpan

Wy o= - e
starting point? Fduus) ds¥hbil m8ge ]| 2g=ig ‘_..I.:H AT
A B £y . [['D
£ £ £ E
=50 1 . S e 0 g ol
£ 5 > o 5 g 0 5 | > 0 5
TN 8 \ Tima (5] ) Tmefst || Time (5) |

ELES) Y i (o dilise 55 Lg) lyS GoW5 il

from the same height. Which one has the 5 g
(elgg)l deglie Jlan ) Tekud 551 Lgaal 8,5

greatest acceleration if air resistance is

; 6 Three balls of different masses are dropped
neglected? ‘

@ @ ; A R | ((8 (@ Same
L Yellow Blue Red acceleration
¥ &

(sl i) (<18541) (el3aadi) (£ s heuiil o)
AN = = A
A ball is thrown upward with initial speed 20 m/s A3lamsl Aty Lol ByS cbib |
20 m/s, What is its speed after 1.5 s? 1.5 5 j5 0 am) Lgic pw L
A 53m/s B 147mis | € Om/s D 347m/s

- . - i W i, - T i

@ Remember | Si ) 5

All masses fall with the same acceleration | £ bl yuiis IS plun Y| bilud
when air resistance is negligible.

elgg)l daglis Jlan| aic

6 | (@ | B
14 NJ elmahdyacademy.com
— | Sagall allae /9i5s

| e Gk desio (ggl | paladlt slps | pasalSh gagal
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Lesson 3 | 3 guyal
— ¥l el wind ganall ol cus 3]

upward with initial speed 10 m/s. 10 m/s byylads ddlotl de juy

A 3.0 kg body is thrown vertically el I Leawly 3.0 kg aaliS puus B35
What maximum height does it reach? § awncll | Jucu gladl adl jlade Le

A 30 m B 50m C 3.3 m D 0.3 m
The position-time graph shows an B .18 Lowus goil-gigall oo G
object thrown upward, reaching c sle ol gladyl wadl I Jesd Slel J)
maximum height, then returning. Sl Jaes | Jeasd] Wb 1
Which row gives the correct signs A E, u;-";}lii"g ¥ aﬁiﬂ ) _F: f“
of velocity v and acceleration a : ¢ A abail aie
at point A? Tirne
o | g |
A +
L B ) - |
L K )| w .
D | +
@ Using the same graph, which row B Beda sl imiall ubi plasiuly
gives the correct signs of velocity v E c osizuanall Ll Slasy Jgall
and acceleration @ atpoint C? & [ f, SC abadl sie a g obudlly ¥ A6l
2]
. Time
(&Y ¥ [ a
AL + I + :
) | = | : |
4 S * | = |
= e i_ + )

@ Using the same graph, which of the Al oo &l o imiall puis plasiuly

following correctly compares the slia S dxaaall d33sll
magnitudes of speed at points A, % e
C. and D? D g C g A blaldl aic de pull

e

Tirma

A FE}UE}HA B FC}UD}FH c FB}FA}FE D Fc:'uﬂ:"'un

o) | 1) | nO) | 2O

elmahdyacademy.com
| Sagall allass /9155

Arlali BB G of € | s dedeidcie ool | puladl dlus | el sagal

= ey
| (15)
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Variations in Free Fall

[ g (m/s’) ulsall Body .

o Blll Earth 9.8
g sadill Moon 1.6
O agpall Mars 3.7

i — Remember p8ij O 0 -
Il'l- '\..h I-I-"

9.8 m/s? = 5)lll abuw ple g doud v
On Earth, g = 9.8 m/s5".

1.6 m/s? = podll plec g doud
On the Moon, g = 1.6 m/fs?,

abuw g @bluall Golj LolS g dogd Ji5 v |
-uﬁJHI
g decreases as the distance from
. Earth's surface increases.

"l\.,\_\_ _'_,-‘JI

il il ol D0 E vl uat
o palaill glus - nousls] gagadl
daspe dgaulall dnio gl

."-\-.._

2l bgaunll Slolis|

snisyg 151 o go jall bodull gl pai

iS50 oe abluallg LiSgdl ALiS ale

The free-fall acceleration varies from place to
place and depends on the planet's mass and
the distance from its center.

!

e |
_.l'
.- i
I,-".I A

/!

_
% I'-

-__-"'-\.._\_\xx-

B Quick Practice 24w o)l E \

Taypall ple ll bgauull gl doud o

What is the free-fall acceleration on Mars?

A 98m/s® —
[a 3.7 m;st
C 1.6m/s®
D 0.98 m/s?
A
¢%? https://elmahdyacademy.com

Sagall alllas /jgisa
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%

'I@ Arwa kicks a ball vertically upward.
What is the direction of the ball's
velocity and acceleration while it is

moving upward?
Direction of acceleration | gjladl sladl

o N @ >
= = = =

-’#m Arwa kicks a b;il'vertically upward.
What is the direction of the ball's
velocity and acceleration while it is

moving downward?

Direction of acceleration | £l olosl

O N @ >
— = ——p

el buly 355 soyl sy )
elid] Lge jlusg 83801 dc yuw olail Lo
Sded lbagao

Direction of vel gl
sl 5ol My choice | sl |

A t
B 1
C + L _
D + |

oAdel Ly 35 g9l s,
el Lge jluig 8381 de puw olail Lo '
¢ Jawl lgbgua ‘

Direction of velocity | aepull olzJl
My choice | jlisl

(= B o T - - R

m In the figure, how much time does
the object take to return to its

starting point?

-

o

sl gojl lado lo : Jslaall JSil 6
)il A )| sg9s) punll b by
T 53l 80

Your answer | <lijls)

duge gl e gl | s | el gagall

i A) 07s | | (B)pd5s |
,771 : C 30s D 6.0s |
o - — - = e 4
DO ks ¢#? elmahdyacademy.com

$agall alllae /935>
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FINAL RECAP & STUDY TIPS | oSl a-"-ws d--“-i--'l dnslzall
Lesson 3 | 3 gyl

" 5. - g = s
= 83 Gle sk dlgw diyyhay eyl pidi lai =

Key terms | dagall Glalbuasll In air Without air resistance
s Free fall | ol gl slsgll 9 I elgg)l doglio 3
s gravity | duilal | | @ Anobjectfallswith |||\l An object iallsl with

: = it leration | constant acceleration
u ?I‘l’ resistance | ""IS'iJI ﬂ-ﬁﬂl-ﬂ'-ﬁ ;:-:.IEB becau:s ) equal to g (= 9. aﬂ'l.l'fl}
s acceleration | F sleaill of air resistance, .
s velocity | dg=iall de pull - iy pusinll iy Eunts e Eiany @
s maximum height | glas )l abl | s g e JBl 9 Sgbuy Sl
x position-time graph | (eills pogell e lagll daglio (= 9.8 m/s?)

velocity-time graph | (eills de | s

@Hmwmm | @ilEsl aim 845

o Gravity is the main force in free fall,
ol byl B dgaliall Egill m dggSlnll
9 Near Earth, g = 9.8 m/s* downward.
Jisal | g = 9.8 mfs? el L

At the highest point, v=0buta # 0.
a0 85v=0 0% dni el aic

All masses fall with the same acceleration
when air resistance is negligible.
plucll b dlage elogll daglie (1950 Loais
Eobedll udin ddlisell

] sheall diliuc ;50 g Golwll yails Jli

F

-

iy L #
- study Tips | &;Sliall pilas
Focus on the sign (upward +, downward =).
A=l Jhol o amgs el BuLit e 385

tch before salvi

Gl L8 Lh....:i.... st g
Use the key equations and choose the right one
for each situation.

Alle ) dpalinl| yisly dpadistll i slaall pasdl
Practice different types of questions
(graphs, calculations, and concepts).

ALl e ddlises plyal e 5
[psnlanlly (lbuodl Al sga i)

Draw a simple ske

47 What did | learn today? | Sasdi cualss Lle

|

(" Graphs ) [ Eguations ‘Acceleration
4ol pyd ( cslnal ‘ bl
- uizgall a5l Ciiams = =l
| ooty ) “‘"H.I ) \_fe=a
ir ere Fall ———’/
bgiwll
Lt '
" il | e
]"' Velocity /" Highest Point | [ Air Resistance
agaiall de puall I | clggll asglie
| Obetub pa) ]| (v=0) ) (gl JiE)

J

D)
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Sagall alius /5385
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