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Mr.Eslam Salem Eltwaab

Impulse, Momentum and Conservation of Momentum  4%is g a3 31| g a8l
Quantity
p=mv kg'm/s Linear momentum s U P
i kg Mass A<l m i
— n/'s Velocity R *‘;i;‘f“‘“ e vV, Vi, Vr .
F=Ap/At N Average net force Ueaa ) s il Jam yin F }
- S Time interval A (a3 At =
I=F At=Ap iy Impulse @l (4l 351 7) ]
kg'm/s
Ap = ps— p kg'm/s Change in momentum Al A il Ap
KE =% mv’ J Kinetic energy AL pllaskl KE
L=1o kg:m?/s Angular momentum S 3l aa sl E
L=1o kg m’ Moment of inertia Gl peadll 55 I
— rad/s Angular velocity Ay 5l e ) ®
TAt=L¢— L, N-m Torque p ol T
Lesson 1: Impulse and Momentum s g adall: J N1 Gl
S iad)als s B ns i Ll Jad ad Al eS adiiaie i B acaldl & e Ladie g, 4ad 31 4S8 ju o) amead) ATIS ) j LalS
| Momentum > 31! &3l

L]

Momentum as 3l P

=
@

3

@

S el kg Mass <l m
5 SFECH m/s Velocity dgaid! de b v
rb Propertiesad 3 pailad

A3 el de jud) Cude L 1018 (ARSIl e Ao pud) aa g e pud) LS e ALK ae Bk Gl o
Ao Ul g an gl Bladl A U ga a0 (5588 4Y 5 an g olad] LAAT iay: Agada 4gas o

8L s g )R Uy gladia a5 bagd pnSlata el (8 Lpwsdi e pudls Senin

ey panad S il

N-s.addlisas g (M oy kg m/s aa il Sas g

ol 63 alls 23l/H —
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A 3 kg object moves at 20 km/h. Find its momentum. 4= <l 20 kin/h. 4= ye & ja3) 3 kg 43S aua ] S

B EEEEY Srsssssnnnnn R ) Y

R R

Aladl g lgad ) Jhia casal-A W55 115 ki/h Ae gy a3 725 kg LS 5 a8 2
i o 1141 2175 kg WS 34085 e e LB

bl B Al (Sl

R ) CRssssnssnsssnnnnn Y

A 8250 kg pickup truck has a veloeity of 25 m/s to the =\, G 3l 55525 m/s e your J 52352250 kg LeakiS Liall 3 s
east. What is its mementum?

Impulseasl-2
Al (e ) A Alaaal |s,mh..,:u.,.,.a.em4i.,.¢imqy;,_-..sj JECTEFIGE Y Vs EQPE § 3 I P

PY[PEGIPELEFIS JERE IR T |3 (FIC RWNEC E PGS P

Impulseads (58
j=F At

Impulse = average nét force > time interval. Unit: N's = kg-m/s
| Variable forces yaiall 5 sill; 4ui
5 i) Ll i, D (s IS 8 e 5§ A58 A § 5 F 3 5 Lot Sasaa j = F A8
(a3 — 5 gl giada il Aalecall (je adill Cuend A0atl 0ds 8 cduall Lgiagis gy satll §gas Wy c(gm M aa il

L]

Momentum vs Impulse adall g ad 3 G A5 Jia !

M\Q‘jusw\i,ﬂlha,i‘upc& W|z&}‘“q3:m‘\_l).aa&.x t-éﬁl‘

O e

1=FAt p=myv 3Sall g Ja

N-'s (4S5 kg-nv/s) kg -mv/s daa gl
daadl 5 gl oladl igaia Aoyl oladl (dgadia slady)y £ 4ill
ad i (S Jealadl padll jlaie Loidaad 8 aualldS o ddls )

T 0565810072 — — i et —————— |
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Impulse—Momentum Theoremas i — asall 4, ;153
8= (Ve = Vi) AL Sl i o5 g RS AT posn] I (535 518 (e gyl 325

At: FAt=m (vi—vi) S sdobll waF =ma=m (vi—v)/ At =
AN A Al a5l adadl g s G skl

a0 — el &, s

1=Ap=pr—pi=m(vi—vy)
FAt=m(vi—-v) & F=Ap/At

[lie impulse on an object equals its change in momentum. Average net force = rate of change of momentum

L g 0 A ae V) Al (g 5 R Y ) (a3l Jamal) (5 gl a5 il Jau i
Special casesdwald <Vl

:V;=0.;J’S""'“‘;)‘?“‘;“‘ 'id..ll:!! .
cvE=Qauall B G513 .
Jheo adall oS ve= v, A0 Ae pg 3l 52313 .

Three methods a8l Ja0¥ 3 b &80

a3nlal)
Lo i (e g s il 5 i) A8 paa i j=FAt O= M5 35l Gl
e puall 5 ALEN A3 e e j=m(vi—vy) pa s a2,
il glac| die (e 3 — 3 gll)  Hadie Caldaldl ol aa ) (5a3,

Tad 0 B acll jlaka L5 0x10° N. 7S 5 8 s gia e (S 2.0 S, B 5 el il 55 g malSall o 3ilus Jaiida 4 S
C FAALAT § A1) Lgad ) Lad 5 L) il 5 131 (B)

E
ia U A o2V (3 60.0 S I35 28.0 M/S Y 6.00 M/S (4 e e 31353 240.0 kg WSS Gl A (3ibas £ Jmas 50a
534 b sia (C) gl (B) pd 30 A il (A) 12l

4
q
3
3

o
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38.0 M/S. A8 yous (suSlaall slad¥) A IS 533 o pulaaly U s B (26.0 MS A8 pous Ui i 0,174 Kg WS 58 6%
€0.80 MS eaSill jaicd 13) 5 5il) o gia La (C) Tadall La (B) figad ) b a3 La A

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

q
1
:

| T Impulse Graphsgal cidiaia g
i
o Force—time graphga ) — 5l Jadia
e e p—-— R sFAw,Lﬂ‘,iﬂJ\QﬁM‘ .
Constant force Steadily ncreasing force Trapezoid
Il=15Sx3=45Ns I ¥ix3Ix15«225Ns Iw %(84+4) x 10 =60 Ns
12.5%
15 15 1 . 10.0 4
2101 Z10 g "
- . s s'o K
5 1 5
251
0 0 v 0.0 1
0 1 2 3 0 1 2 3 0 2 4 6 8
tis) tis) tis)
s S Sl pgu ) (S pea (B3 S5 Alasa 38 D 5C 3B 5 Ayt S
A B C D
40 4
z
w 204
0 ~
0 5 5 10 0 S
t{s) t(s) t(s)
D C B B A
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Aa ik 5

Real-Life Applications

485 5l Aase il 3 1 Jis SN 5 e 45 (Air bag)as! s¢ll 85l
Loyl Hhad Jig g 55l Ji5 Sl g 5aes i g e ) 3y 58 SUB Sl (Seat belt) Y1 5! 3> "1
S N A s 5 Al Jis plal (a3 sk Sl ooy S AL 5 ) A g
ualiall 5 pllanll 85 Al Ji5 punl i 5 a5 J sy byl e GaS 0 B Y

) (85 s gl Jis S G ey gl AL o Ry 5 S i 3

§ 0 ey 33 38 pdll o133 a3 ey sl SN e A A

e itn (pm 33 Om e 0 JiS i 1 ) b Wi aad AEDaal A0 gl 2 5l 5 Y S
Al oS35 0 3 58l Jis gl gm0 O i pi 0 (3 il i By e i Ly

1S ka8 8 i Gl ey sk sy AL S aalaalh u

A 5 Sal

Shislalie) 53558558 uS ada o Jyoanll
B gl (e 33 e i i i § il )

21 5 JSA Akl Al b 1 (1)l 285 A Llas i gii g 94 km/h (= 26 MY/S) 48 e & %3 2200 Kg 4AES 5 a8 e
fia 1iba g TANS S (5 0 B gia La 0.22 5. P& hilay plihual (3) 3.8 5 S Suad Al i (2)

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

YAkl jhaa § jlab ol 4d gie el ;) ad ) 4l Laged
Which has a larger momentum: a parked truck or a falling raindrop?
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Is the momentum the same? i 4e s Yiad & )2l Lpaidi § jud) a3 5 (5 slows Ligia & 2505 i ad ) JA

Common Mistakesiails ¢Uasl -7
pLRAY) s34 uiad
a0 B a5 adall g S el Aal diea aa il mdall g ad 30 (e JaA)
Joiea al =2 MV g e Al 25558 )S a3 5 paa fe juall B HLEL i o1 Y1 e 5V Jlah)
s.ms 5 kegdlg s« m/sedl: kimv/h <t gh Jagas foad
sl Al g daue il o glladdl 6 pria 58l [ = F AL (B oaliad) 5530 pladi)
gl m 38 pen S ddle Jpeanll (S 81 598 Ladls gliay 51 adal) o sy
N3 5ill 8ax 53 N- s adall 5as 52 5 gill g adal) cpu Jalil)
a3l o Gallll; dsalocag) (el — 5 gl (ada Jae G B

Summarys 3 pasls -8
(\W\

kg m/seas p=mv a3 3l
N-gedais I=F At adl
Al § gl S 1Y Al ) M — 5 gill (Rabisa ) (s i)
P)]‘Uj )g'nﬂl::é.}" I:Ap:m(vf—vi) e';j.“—é-mi.um
N (a5 80 5 JiS F=Ap/At A giall 5 51
Alas s gall F=Ap/At Yol — a3 3 (Jae
Lesson 1 Exercises damall oyt sl J W gupall iy s
I :wqj,ﬂ‘?mmgﬁéﬂ‘u‘\;im.’l'

J l kg:m/s? . N-s . N/s .

l 1§ s 15 m/s A e 3l 1200 kg LS 5 b 535 2,

1.8x10° kg'm/s . 1.8x10* kg'm/s ! 1.8x10* kg'm/s ! 80 kg-m/s .

bl B Al (Sl

o ) e 23N —— —— ]
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(i () — 5l (ade Zial 8 ) gemndl dalid 3,
u,-yn- J..m. tA.m- ,.-.jn-
Sadall Jid ¥ AsY) il 4l 4, i
p;-p.. F/At. mAv. FAt- g
S0 5
tead 5 G4l il 8.0 mM/s. Ao puwdie 551512 s de ju G J1aay 0,15 kg L3S 8 S padaai 5, 3
3.0 kg'm/s . 1.8 kg'm/s . 1.2 kg:m/s . 0.60 kg':m/s . s

flasie: pueall 5 3 Alaus g5l 530 055 o 30 B il L sk 6,

mmm)m;. mm'«m»s- #9055 [ st e

I : 1 oL Sug Aoy 050 . 534 20 N A8 Amas 8 F 48 5 L 4,0 kg A2 o 7.
40 m/s . 5.0m/s - 2.5m/s . 0.40 m/s -
a,.-t..sqgm. .:J,.c.m@m. @5).;59\..'&9. y:w.
| el AdaY) Sl A e Bl ) Ji 9,
agle U g5l 3 ) i I 8 e ) 3 58 Sl a5 Al S
1Y Ak Jls SN ey 3

fadadl i a6l 10,
Which expression represents impulse?

ol B @ =

I Slgie s Le 1200 kg, 43KS 5 2.4%10% kg-my/s o jlsie Lo 3 5 baus 5 5,

s A v R

A car has momentum 2.4x10° kg-m/s and mass 1200 kg.

40 m/s 30 m/s . 20 m/s - 10 m/s .
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Lesson 2: Conservation of Momentum 5 3 s J0 . )0

English
i Y g e plaE IS s asll Bis  Conservation of momentum
Al ol as g plualy) Al System i
Bile 4 A3 Y g alas Y (AL ALK), Gl pllas Closed system g
Alaalda jasdas gy J g jma plai Isolated system "%
A A e/ Adadll sl A i /el o 4 Internal / External forces 3
el (a3 g 5 B okl il pibsi Collision ~ *
A8 el ABall y ad M Jaisy Uom pdlaal Elastic collision
A ) AU Laias Y g a8 3 Laisy Om i pdaal Inelastic collision
Saalgde p IS g el anily Ll ) g gt adleald (aladll) Perfectly inelastic collision
Al 08 L oladl e B sl aall S ja 25,1 Recoil
el sl el A L1 AS a Al (A g jall adall) Propulsion

Collisions and Newton's Third LawZJUll (5 56 ) 438 y asladll -]
RN G 8 8 oA B (uieSiata y 13N B s (35 s DAY B Lagia S /A NB 5 A (ianen pilay Luic

TR s AL e 3 Gl e
Fap=-Fpa = FapAt=-Fpa At = Aps=-Apa = Apa+Aps=0
85N S 2k I i Rl AT 6 iy ad ) (e Oeneadl 2al iy Ll

| Conservation of momentumas ) Bis ) g8

zpuntml = Zpﬁunl

m; Vi + M2 Vz =My Vif + M2 Vof

L]

The total momentum of an isolated system is constant: momentim before = momentum after,

Conditions (@) Gukihg,a

A S el e pds 5 S OIS 5 8 P Aliasa A A5 A Y J g jaa pll
A5 AUal) AlS NS ai o 35 V5 JAS Y Gl pURS

Aelan) (S A AN 5l (e Sy ST AGLANAN (g g (55 10n el paloalll oL
S Agada Auas 53 3l

O e ¢

0565810072 Bl el et A |




1a) Rownce apert — before

wi
"II’ ‘lil’

(b} Stcx together — befare

Vit
‘II" ‘III)
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Types of Collisionsaleadll g1 5l -2

(8] Bounce apsrt — after

w! '
‘ll’ ‘II’

(b) SOk together — aftes

"II.'HI' —
—_— -

Bounce apart and stick together (smsad! sladll) o (s adiad] 127 ) [(6): (S

“nJS)L:' FEBA

S jadl ALY a8 50 lesall 5y Elasticy s

A8l BB (a6 S J S5 OIS
o_,;ﬁ,ij)ajd.l,-a

A e o Inelastic » x&

LS e
Perfectly melastic
o iy yall poleatll 3 JainS KE = %5 m v2 A8 ) Aildall Lai 6) g e pllad (8 aoliatll g i guas 3 3 gise o350
3¢ 17 m/sie o 4udi olaf) (3 jaudi 025 kg L8 5 jlisy i (e adlaiai 23 /s Ao per a5 [ 875 kg LSS s 1005
e

A 1875 kg car at 23 m/s collides with a 1025 kg car at 17 m/s in the same divection; they stick.

Saal s de s OIS a5 (leaily O =

Find their common speed.

I

flagie o L, (i 58 4000 kg LS LS & jas polasy § s e poss o a8 6000 kg L3S HUad 4 e 1105

A 6000 kg railear at.5 m/s eouples with a stationary 4000 kg car.

L]

D

O e ¢

R R

iyl 3 g, (laailid 2,005 1 0% kg WiliS 43St G yas prlana 545 /s de jues 55 1255 1, 75% 104 kg WaliS ad e 1200
RLFAT

! gl e a3

“ 0565810072
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Tlgaladly Lagie oo e aniliy da o) oy (Jaloa® 22,0 /s = G522 1400 Kg 5 20.0 m/s= Yiad 1200 kg LealiliS 5 jluus 1305

el ) 30 Jual 5 adladll 303 0,10 kg, LS LSLu 6] jan 5 1S aadacaliy 8.0 m/s Ao joer Lsay & 1255(),15 kg LedliS 18555 S 1505
0= sl s 3 el jaallde ju 251 2.5/, Ao e Uy

i kg bilue ball (8.0 wm/s) hits a stationary 0.10 kg red ball; blue continues at 2.5 m/s.

tA==2.0m/s pleadll 33 B = -3.0 m/s. A& sy A = 42.0 s Ao s pleatll J50,50 kg: Lagie JSASB y A U5 S 1605
25 MBS e @SB =+1.0 ms. s

g. ssssssesnnse sessssnas R IS ooy
5 L 10.0 m/s. 4o ey ® punaall & jaié Al ] 0 kg AS S a5 S axkanals 10.0 /s e g a5 5.0 kg 43S 5 S 1700
% Tpl..il\.:qs_,_;sllln).
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T)

sVlAe juda gl 1.2 m/s. de e 4 & i ¢ 2 0 kgleali€ LSlu & jau pxlaal 52 O /s 4o powr ] 235 ] O kg WHE L e 1805
plalll 2y

ALY 1050 m/s Ao e A & 258 ¢ 0,10 kgleiliS AL 5 S, p3kais’ (0,50 m/s Ao e I 12350, 16 kg LS 5,8 19054 :{
o

Se Al

R

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo R

A L, IS Aol e judl Claly L0 a8 (IS 5 S0 | 5 U je Lidbal palas (0,280 kg L3S 455,85 S 21 Ja

g27000kg'm/s pladll 23 B a3 3 5000 kg, LS AiSls B Al ardanad 5.0 mfs 4o pea o 2% 6000 kg LeiliS A iall 22 s
§ _M\;._,A:\:,)...Buki.\...,ws,’dl‘Bch.v'.mmA?s);.z,;,io_(,os,,,mm.,

PR R LR
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Recoil and Propulsion j fal! adall 5 215 Y16
e o‘;}.a.“ «&‘)L‘I.oﬂ. A'\._d'abi)'a).il J,ﬂ' ogj sl A |j.4u.ig, df)'uaq.lﬂl Mij o,&ﬂ\ ,i)) )\;ﬁY' ((d.ﬂ.' GSL.';U'.:J\ o,s,:uh

01 G gladia (pad 3 (aeaSlada (palad)

il

| Recofla\s y)

0=mava+mMapVe = IMaVa=—Ms Vs

D2 gl +x, o3 (3125107 m/s ey Uadl 50.0 kg LS A8 3l 2,0x 1 0P kg 435S (SUa adon 23 Ma
Al ols )l e B Aalad g adadl A LN ads A

q
1
:

ooooooooooooooooooo D

15 pke 3N day pdillde L WIaZ 49 8 s Ao a3 SH 3lay 585 kg Ll § ) 5 ay 1385 Kig 438 ahie 2400

--------------- R R Y
oooooooo R
ooooooo B I Y

Al 5 )l de ju e 300 s, 4o s 0.010 kg S Aalia ) Gl M = 4 kg LS 480005

R -
e R B
Sesssrsnnnn R R Y R R RN EEE R

Momentum in Two Dimensions e 4 aa il Lia7
- iilakae LS (X-y) 5 shasall (g polocl iaa 130, B8 (e jgaa S e ain) ullily cania pd 31

| Componentsaa 1 G ja
Ipsi = Ipxs
Zpys = Ipyis

"5 A ¥ R

Vy=vSin 0.5 Vx =V cos 0 38 o e pu S Sl o
34
E tan 0 = py/px. A3l s p = V(pi® + py’) S o350
X8 EXES D ve=p/ (my+ me) el de pull S Ayl e .
§1
04

w1

-1 0 1 2
X {east) x10* kg'nvs

0565810072 ol g1 Al S/




[r— Mr.Eslam Salem Fltwaah S == Grade 11 - 2027-2026

Chaailiy 11,0 m/s Ao poas 18 )5 4235 2165 kg LaliS 5 jluss prlaai 27.0 m/s Ao yuus YLl 435 1325 kg LALS 5 5l 260
Lagaladly Lgie ju 3a .

Lyl 14.5 m/s Ao S iy Gleatlid (VIE 42551923 kg 5 b et ptlaay 15.7 /s Ao s 8 15 4375 1345 kg 5 5l 27054 -
£20.1 m/ste judl 2 LI 3 jldl & gl Ja (3 e 63.5° 3

W) Lgaladl (e sl (1 60.0° (J 5V & a5 silaill 205 4.0 /s, Ao e Aae 5 8 U padanal 4806 (.17 kg WS g0 L5 S 27
380S0 puaa gl Cpall G 30,0° 8Ll

Common Mistakes Aaill elhadl-§

pldY) s3a waiad

A o gl slaBU LSl BV Ae judlc il ) s

M3 1 giae saa g ad il tacleald JS 3 Ak e 4 jad) ABUAY il
LORESN aaa oy IV e Gt i plall 8 el as AKS Hlassul
) A% AU 38T Cany (daid aa) g asea e ad ) daia e
e JS o alS pal) pas Ju i) peas (e 2

A e A AN adal 2105 ) Ao jurr 3185 5V olad) Jlas)

L]

| Summary_= 3 pasle9

O e v

Bl J g jae pidas Ipi=Xpr a3 3l Baia
saslyde m; Vi + Mz V2 = (m+me) vy alasll

g ol yreal) Akl MA VA =—Ma Ve CgSadl (3 315 )
223 =KE J&KE A all AL s ) Bda Oa pdlaal
e VX A8 ja JS Lais Ol

e 0565810072 . : — e S )
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Lesson 2 Exercises Assaaall oyl i) SN e odl Sl

s Yy AN ey Y g3 alalll e ,

L gal JUadll . C{"'"‘PM' - Sl plladl . Jyomadl sliail) . i
Pl 5% o g U g IS a8 301 5% 812, é

L\J-"h. J-l'i\b}l-- MGL.. ?J}‘Jmi-- .%

'y

?c,uu"l\qhiuu‘;‘ pdealll my el flaca 3,
Two objects stick together after collision. Which equation is most appropriate?

MaVyi + Mavzi = (My + ma)vy MaVii + MaVai = My f + mav,f

F=ma L Laid 0 = myv,y + mavs
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Lesson 3: Angular Momentum and Its Conservation Adiia g 5 90 M ad i SUN )

Angular Momentumg ' 3 a3 301
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| Angular momentum §' A a3 3
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If the angular speed doubles while | stays the same, its angular momentum will:
z,.x..&!a.;n;..a- ,.L.s. &L.‘z\wq...s. u..yta.,;uw.

-mmlﬁay&wﬂqulyéﬂ|wmz,
When a skater pulls his arms inward, the angular speed usually:

o Y] S

b AN o gl Al By 3,

The SI unit of angular momentum is:
w@ el B el

b A g s 5510 a8l 4,

Angular impuise is equal to the change in;
ST P . EBUFES . Ly e . G gyl -

iy 551 1 Aas 3 8 Ve g g ) 5 e (e Jeaadll oo sl o el (IS 1Y 5,

if the net external torque is zero, its angular momentum will:
L 8 -
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Which action will increase the moment of inertia of @ person the most?
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Al Ol gha

(5 58 (b) 3 U A8 yall RS i Lot Lugh 28l 25U (b) () 55
e L6 75 kg e (b) SN Al cilS 13) (). 3 S0 AS jall A4S Caal
i ¢ (a)s SN Al

o balls (a) and (b), have the same kinetic energy, and the
momentum of ball (b) equals half of the momentum of ball (a). If -
the mass of ball (b) equals 0.75kg, what is the mass of ball (a)? 3

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
---------------------------------------------------------------------------------------------------
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vl Lasliad prlaiaiim /s 1.6 A€ pua piilse ad 3 & jaikg 0.5 WAl o) jan 3 S
‘ clSJ)'llBJSl\:\.c)uq.hL_aM‘iLqSkgO_amglstzJSeUf
Casliaill 2ay

A 0.5kg red ball moving in a straight line at a velocity of 1.6 m/s
collides elastically with a 0.3 kg blue ball at rest. What is the
speed of blue ball after collision?

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
---------------------------------------------------------------------------------------------------
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S0 Ae ju oo La oSl s ik 0.4 LeiliS ¢ jan 5 S pa U ja Loslias
?em‘.‘.&gc‘).h&h

A 0.6 kg green ball moving in a straight line at a velocity of 2.8
m/s collides elastically with a 0.4 kg red ball at rest. What is the
velocity of green ball after collision?
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oSl slai¥) A de pull ok ey die 3555 20m /s 10 Ae e AailE 440 0 jlasskg 0.2 LAl 5 S andaad
GBS e Jladlig Sim A5 el jlie lad 50,1 Jlaadly 3 S o Gaa3l Gaj OIS 1)

A ball with a mass of 0.2kg collides with a wall with a speed of 10m/s at a right angle and i
%

!iebounds with the same speed in the opposite direction. If the contact time between the ball

and the wall is 0.1s, what is the force exerted on the ball by the wall?

ﬂ‘)&acﬁ)ﬂf)ﬁJBOm/s hﬂu‘y)‘iﬂ‘u)&qia‘hh‘i.!buuoz kg m%iﬁk&‘é
Pl 5 S g 1 iy 30 s k) 20 mls.

0.2 kg rubber ball is dropped from a window of a building. It strikes the sidewalk below at
0 m/s and rebounds up at 20 m/s . calculate the impulse that the sidewalk exerted on the
ball during the collision.

0.130 WS Jpuans S Qpalasic 500 ms Adie )58 S ]300 N W jhte 3305 8 J guan e Y Jay
* 40 m/s 4o sy @ paaly Cnhaal 1B ASGN Jpwdl s Sac ju s kg
S

A ﬁseball player applies a constant force of 130.0 N over a period of 500 ms when he strikes a
seball with a mass of 0.130 kg . Find the final velocity of the ball if it initially hits the bat with
velocity of 40 m/s .

---------------------------------------------------------------------------------------------------
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Foam

7 Saayashiaiy, = 5, m/s Ae pu Ll & a5 0] kg kS
S e (il an )l g vy = <3y m/s Ae e S5 53 see
- —— ™ aaall 3,3 A5 S e o il 6 sl

.Sﬂ\zs)alysqiﬁiﬂ\jﬁagualgd_"mg’md‘ .
t2. It Oadsia M5yl 85 SN 65 )l Fyave 56l Jau gia Hlaie 2a gl AU Gigthall

A ball of mass 0.1 kg moving horizontally with velocity v, = 5, m/s, hits a vertical
wall and rebounds with velocity v, = -3, m/s. The graph shows variation of the force acting
on the ball with time during the collision.

First Requirement: Calculate the magnitude of the change in momentum of the ball.
Second Requirement: Find the magnitude of the average force Fx, ave acting on the ball in
the time = interval between t; to ;.

---------------------------------------------------------------------------------------------------

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Modern cars are designed with airbags to reduce damage during head-on
collisions. How do airbags work to reduce damage?
Jaai (S, ala¥) plabaia¥l ol ) ol JalSTHA 00 g8 il 5382 5 30 Apaall ) )
¢ 5 posall ST A gl s y)

a- They increase the collision time‘and thus reduce the force acting on
the driver

Glall e 55354008 5l (e Jla5 UL 5 sslaill e 4 55

b- They reduce the impulse experienced by the driver during the

.collision and thus reduce the force exerted on the driver
lall e 5 gl s gall s iy g aslail) oW g3l olaliy (Al adall jlana JIsS
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c- They increase the impulse experienced by the driver during the
. collision and thus reduce the force exerted on the driver
Gl e 5 gl 5l JI ML aslaill oL gLl olaliy (g3 adall y)sie 3y 53
d- They reduce the collision time and thus reduce the force acting on the
driver
Gl e 3 yigall 5 gl e Jlis UL g aalaill (e ) Jlss
A runner in the Olympic games with a mass of 80kg has a kinetic energy
20f 4000J. What 1s the momentum of the runner

Telamll 4 o) Asas 1aia 54 La 4000, A4S ol ASilh B0kg 45LS £)ae el gV Glal) A

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

............................ CAICH A8 jal) ApaS Db (y5ilE e i b Les (gl

Which of the following expressions represents the
............................ law of conservation of total momentum?

BTy i Py P

A billiard ball moving with velocity of 2.5m/s
collides elastically with

another billiard ball of the same mass at rest.
What 1s the velocity of the second ball after
Pry % Bpa = Py % Ppa collision?

ﬁll * ﬁr: = Py + P
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A ball with a mass of 0.2kg collides with a wall with a speed “

of 10m/s at a right angle and rebounds with the same speed 1in the
opposite direction. If the contact time between the ball and the wall

7s 0.1s, what 1s the force exerted on the ball by the wall i
olad¥) (A e puall e (el dle 55 a3m/s 10 Ao e daili 4551 3 laackg 0.2 43S 5 S aaall g
%S0 (e haall Loy i (A5 e L os 0.1 haadly 880 o peadl (a3 (IS 13) puSladl 3
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I chof e oo o sou st oo
'~ 4 physical quantity (mpuse) has the same unit as that of which of | ;
|foioning? S bl Uyl s oo

S‘uﬂm..

Kinetic energy and motnentum are both conserved
Momentum Yehyins laaltf o0 iy 4500 U
adsh
o The total impulse is equal to the change in kinetic energy

&l NN TGN it gyl + 0 Wl

see ¥ amentum is not conserver' t kinetic anergy |s conserved.
e Uk 450 B 0y yions 8 00 4

Total mass is not conserved br - momentum s conserved
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