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Apply the relationship between a particle’s kinetic energy, mass, and speed as K= %mvz. measured in joules (j) or N.m Example 5.1 131
1
or X2 Q[5.11/5.19] 150

2 L‘:'E]_T;?; that electron-volt (eV), is the kinetic energy that an electron gains when accelerated by an electric potential Student Book 131

el dSyzey dadyell ddUall (p 48,2l d3Ua)l o
K 1 L6 euwcmdl O 13 Y hauo (S9lud Vg Lild Cago &Syl A8Uall @
=—mv c
2

dgine Cad)g dwlid dueS dS)n)l ddlall @

kg.m?/s? La 38 WS N.m Jg=dl 3609 (J) Sl olugll Joull allaill § &Syoull d8Uall (ulds @

ABlall 3 Olu>g o
S M oo 06 ol Lot 09 7S] ey 01 &Syl BB £ e g 05 7Y o
leV =1.602x 10717 ] RUAPLE W SIRV-H
1Cal =4186] sldadl § Slall Ggizme Sdzw 131l ()l yaudl o
CTNT Byaeiiall B3lo (o §fo o Ogale dlg ylaxl oy Aosldl AU : oyl Lnea)l o
1Mt =4.18x%x101%]

obus &l de e dM @3lis 2o .MKE golus aliS Bgaio o cluc 5.11
sl @gall le Clls Al ) Jasd) jlazs Ls.vm/s
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) aS A aslag aeslal aie (Bging d:_x_qh‘rk_smi,,-a_n;;# 5.19
g oul0g calaginll aiy) 25,4 cslalall

30.0 m/S ac o &l 52 10.0 kg walzs s (a

60.0 m/s ac s &), 100.0 g LyzlzS Jooowns 5,5 (b

300. m/S dc o &) 55 20.0 g LyzlsS asls, (C

my; =10 kg m, = 0.1 Kg ms = 0.02 kg
v, =30m/s v, =60m/s v3 = 300m/s
o o o Jo ghuw 5.1

sl
5.6 JSid) 3 s g8 LS a,¥) Lle 130 m glisy)) oo (2.40 kg = LialsS) a,a50 cdan
) (09 slag)) doglas Jals) 95,40l o)Vl aladaa¥) 3 45,4 il L

1 m =240 kg Ay=130m v; =0
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Figure5.9 134 |

Show that the work done on a particle by a force F when the particle undergoes a displacement Ar, is given by the Concept Checks.1 132 I
scalar product: W=F-Ar=FAr cosa.

Q.[5.9/5.15/5.17] 150 I
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X po pasak) 35,3300 552)) Alass 31353 X 58] ga (55053l pussz 2,23 5.9
X ozl L gl 54555 393l) ulid e F, = (120 N/m)X aiall s,
G sty Loane guwd) e daall ais a.J_'H.aéJJIJ_i_.j._IIJ!mLa._,:.lI FRESE
tx=050m Jx=0

120] (e 30] (c 75](a

607 (d 15J(b

Tpead) dc o uL-‘ alg® SC

falae § sat Levs oall e Jaidl fa jlane h_g'l o) Jis s 5.17

4 | Define power as the rate at which work is done or energy is transferred. Student Book 144

ABUall Jgoe3 Juae of AUl Ji&5 Jume (b of Jaddl Jdo Juao (2 P B)Adll o

P =‘L_"t" Jitl) o3l didun (P Ly Al o

W ol gl B3 Byl (o3 ©

1W=17]/s =1Kg. m?/s3
WU B> gy ANl 0l (& prsg B9l AW ‘3 Lgnae u=lgll Dol gll Ll Solug w19l JgxiI @
KWh &/ b1 g g0 Laily ¢80l Caunt)) Ik A5l
1 KWh=1000W x 3600s =3.6 X 10°]

339 o) 1 16 e liz-gll SST (F.lb/s) A5 / oyl . gl s (hp) Ozl Byl Bu-g el
1hp =550 ft.Ib/s =746 W . Olasgld Joi aladl
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5.4 palall das .0

adlal) sl e 35le JS o

aS A Lbe 3 Jas Ji oSS Y (a
o A8 8,48 0 day Beaies 23, a3k (b
cie s an ) diallal) 5,030

CJEA i) Gy 3sall (C

filals ol dsss

a;,);m a,c Q\JL\:J\

(514a Jsa)) aele o dlam e Ll 154 cm owsle os; Jan
dsls peal is o)l saezs 0.200 kg wliS Ji5 Jlawl) a3,de 3 =i
Selosll culh a3 sl .(5.14b Js201) 28.6 cm

Example 5.3 141 |
6 Ap plyl Hook's Law to c:llculakf: 1I:Ile spring force, the spring constant, or the displacement of the end of the spring Solved Problem 5.2 142 I
knowing the other two quantities.
Q.[5.42/5.43/5.44] 151 |
-
., 3
0 - -

2 il
4.6 cm jlang —28.6 CIM 359 o pungo ane Juill il 30300 ag0l) Hlans Lo
¢(5.14¢ Jsa)

m =.0.200 kg x; = 0.154m

g =9.81N/kg xr = 0.286m
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Jit saenl) 1ia cdind 15) .5.00 €M a3lus w135) gnge o ) 200z 5.43
Sl a3l lia cult L3.30.0 ]

Ax = 0.05m W =30]

)] pnge e Xp a8lal Slan) blias¥ Koo cols & ,o) gs 0 5.44
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5 Relalte the Wlljl'k dm_'le by the gravitational force and the gravitational potential energy for an object lifted from rest to Student Book 135
a height h as: AUy = -Wj,
S — . R —
y “ e o . . s
it dndlxndl 898 (e Joduall Jaidl o
. £ - e .
L IA? VI/g =+mgh Jawy Mlhﬁ.«um L>ge gjsg o

el 48 yzell dBlall 31535 Lrge dwdlanll dlawgs Joduall JaddI 0813 o
el &Syl d8Uall S5 Wl dudloell dawgy Jgdwall Jaid! 0131 o

T[ ol LT W, = —mgh Y ol B3 131 Wl 0950 ©
E, F,

dl3ily puur ad) § Jgdwedl Jaidl o
Wi = +mgh  Lrge lgie W Jatdl 095 b pur a3y gls Jid Jis wie o
Wp = —mgh Wl lgs @l Jaddl 0950 b puur JIRY (0l Jad Jb ws o
A133) of peuell ady 8 893 (yo Jgdnall Jikidl 0550 WLy o
Wp = =W, = +mgh &4
Wg = =W, = —mgh J 3N

Mr.: Abdullah Ali Al Ain Phone: 0547988170




adiiall jde galall 1iuall

c«\g)':\ﬂ\ Lﬁ yadll 3 Sha

2023-2024  SA) Jeadll oy 3l JSa daal ye

(1) Calculate the gravitational potential energy of a particle -Earth system (Uy = mgy). Example 6.1 155 I
7 | (2) Relate the work done by the gravitational force and the gravitational potential energy for an object lifted from rest
to a height has: AU, = —Wj. Solved Problem 6.1 156-157

doidl an

Y .
dLu‘lH HJ 6.1
bl
ol dBla Ls M axlsS Jud adn Jsd] a8l sdsase dlls § aoidl) gumgll adlls 3 ,Sacd
S )l adee oo anli) ol d) oLl Jodd) Jatdly

(a) (b) (c) (d)
P b ¥ e A4S L) ALl 6.1 iU olow Wl
Al !
s oo aall) 3 5520 M e ks @ a3 J) ko s o 350s)) olal) aeS daigza gla
a3lls J) old) (s asSl ods e a5l gyl dBll JS Josd 5Sal 13) .49.0 M gls)) e aldl
PRI (A VRS N B ¥ A &tk 480 B3I Hlang Lob .ask 48
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(1) Identify that the work done by a conservative force along a closed path is zero: W, .5 + W4 = 0.
8 | (2) ldentify that for a particle moving between two points, the work done by a conservative force does not depend on Student Book 157-159
the path taken by the particle : Wi, _, gy parnss = Wia— sy parns

Do 9l e slne 3 g Ugidrall Jaddl 05, 853 T (p rdladlall 85211 @
a3l Al gy Jodeall Jadl 0950 B 1 5 A puncndl Jiiay bois ©
W,_.g = mgh
Aawlgy Jgdeal) Jatd) 050 A I Boye puncdl Jiiy ois bk ©
Wgiy = —mgh 40l
B D 80 A JI@3B Ul A oo 3liell Hluwadl UM Jgdaall Jaidl dha=e o

Wiot = Wyp + Wy =mgh—mgh =0 g3

VS

dladlxall 39a)l olg> @
Sl S e o Y 3laall Hlad! IMS Joduadl Jaidl o
Wgog=—Wysp ©
WB—)A + WA—>B =0 o
(A gaen ASLS8! ddlall)d8Uall (§ uid u>gY o

Crge 0950 W89 b 0550 W8 Jgdaall Jaidl o

State the law of conservation of mechanical energy: "For a mechanical process that occurs inside an isolated system

9 | and involves only conservative forces, the total mechanical energy is conserved; Student Book 157-159
AEpeen = AK + AU =0 or K+U=K, + U,

E=K+U gl dilbg 48,21 dbla)l Aamme (E ASSEL]l Bla)l @

Blall § sl OS5 e dadloxall 858l e gLl Jitdl duaze O Loy @

AE = AK + AU =0 4558501

1, 1,
> MV +mgh; = 5 Mg + mghy
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Student Book 168 |
10 | Solve problems related to work and energy for the spring force Solved Problem 6.4 169 I
Q.[6.48/6.49] 184 |
\ n.;iL!_g_,S“ﬂ —c ¥ 6.3 L olowe Wle
-
bt
Il Jsb il ol ) pnglh J) il 45.0° gl dmmgor, ¥l s aaS o il S e Ty
: ea__}L.MéﬁJnhuJﬂ.l._:mHLAEDGmMPJ:E]
6 = 45°
[=5m
h=1-lcos6O
e i, poyli 2395 N/M b o Lle 0.773 kg ailiS e 6.48
Tl Y ainge e 0331 M aslis e CJlal) lis e o L 0551 m
d=>g2 d‘é,«.«.“ BV
ESTUESE SNt
m = 0.773 kg G9AS
K =239.5 N/m
A=0551m
x=0331m
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B ls 393 BLad @ Laiae v ) o)) daiias g Jeopd) Jsla a2t daial) jaas el
Jeasill solall o33 3g8 750 M gl siey .dazd 0.70 M 2> 8T JSa @o3)) dail
sie ﬁ34kgnu,1?5ml,J}Jnqumﬂ..JlMMIMJ‘FMI\_HM@M“,,
colel )l & ad) aaiall callaaly ol ol G360 desjlk) aeall al5ls el édjm,uul

1 it
Caslglydl aS,4) ais Guasma) dgllall ooyl cubh dad L

ym @ ®) © (@ ©
x=-33m st

hb =-33m
h,=75—1.75=575m

2 alat)
Sl 0l 1) ainsd Lijs e aie dp, il amiall L) Joas 2 de o) Ls
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ge 100 cm asla, slawl 84 k= 10.0 N/cm asn ol o) saf 6.49
dg Jlgdl i il Jals
é”ﬂ ;}_,.Lu 3 Jobs oe 53.00 cm ) w00l sad saly) a3 3lad) bl jlaz. L (2

T asl i)
Q9 -

agla Jud o)l dalacn 0330 d3lal) jlans Ls casad) 23,10 lia oo (b
Tl 5 pngs e 5.00 cm

(a) (b) -
x; =-0.05m
xr=0.05m
K =10.0N/cm
Apply the law of conservation of mechanical energy for an isolated system (no external forces) with no dissipative Student Book 167
forces involved, to calculate different physics quantities. Figure 6.11 167

L

AL i LA

Qe . phlisee ¢pydonie ded (e duuds ELESHII o a3l i (3 AN udS Lagd (15,8 3Nl oy @
iy aasaall LY I 5, SI S oy ¢pydoniall Jis!
S Vol ol Jawl Juas 13,801 T o
ASTE)LS Lgakany el JSCi 0 Vgl Juas glad! gL 8,501
el Jawl die S ds ) 05,801 ST o
Jawl dis de ! uddd Lag) 03,SI1 S O uiaty 4S5 8)! d8Uall Jaa> 1 93l8 Gaukas

1
E; = Ef mgh=§mv2 v = /29}1
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Odiall Jawl die 2SI dS,> Bl Lg) 05,50 & o
Jawl die 4Syodl BBUa)l uds 015,SW 0950 ST yudig de mudl s Lag) LM O Lo

Show that for a one-dimensional case, the work-kinetic energy theorem is equivalent to newton's second law

12 (l(% muZ) — (% mo2)] =ma, (x - x, )=F, ﬁx=W:l. Student Book 135

A8yl dBllally Jasdl dylas o
48yl Blall § sl Ssliw Jgdodl Jaidl OF e a5 o

W = AK
1 2 2
F.dcos@ =Em(vf - V; )
QW 906 0938 e F =ma

ma.dcos @ = Em(vfz — ;%)

1
a.d=> (ve% —v?)

ve? = v? + 2a.d
ol >y &
euusell 48 yoell dBUal 31035 Lrge Jaidl OE13] o
o) &) 2ell AUl S5 Wl Jikl 0813 o
2038 gl) A8l ABUll U5 lydeo ikl 013 o

Student Book 190 I
Q.(7.25] 217 |

: p?
13 | Relate momentum to kinetic energy K=_—

Syl ddlallg dSyzel dusS o
AJLI A3l UM pe AuSymed! ABUJL ASydl dneS Jasys o

PZ
K=-—
2m
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e @l e 72.0 mph e w2 1200 kg LskS 5Ll 7.25

), sy ._aH%Jlm ST LS 3 pian oal,aY) Brasie deil 5l e
okead) de pu e 2/3 ) s de s

add a5, aweS Jl sl 2 ¥ saaase dwal ) 5 ko) 35, dS dew L (8
L= o |

a4 alall J) ala¥) dsaste deal J) bl a5,4) aslal) e L fa
93l 0yl

(a)

m1=m
v]_:v
11
m2—7m
2
v2=§v

()
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14 Apply the conservation of linear momenta for an isolated system of particles to relate the initial momenta of the
particles to their final momenta at any later instant.

Student Book 194-195 I

dudase)l dSymel dueS Jad> <
Yo (S9lud dyid! 89l dyame COE13] o
Aslgul ASUI dSyoul dusS = Aslu! AUSUI Syl dueS OLO

Byallpg &pall Sladbadll o 5 J& dSyoell dusS Jai 938 ukay o

Fpetx =0 ZPix:ZPfx

Pi1x+Pi2x:Pf1x+Pf2x

Frety =0 Zpiy=zpfy

Pi1y+Pi2y=Pf1y+Pf2y

Apply the conservation laws of momentum and total kinetic energy for elastic collisions in one dimension to relate Student Book 196 I

15 | the initial kinetic energies and momenta of the two colliding bodies before collision to their final kinetic energies and
momenta after collision. Q.(7.51] 219 I

—

Oyadl ‘:al.,a.’l.'l <
3536 desbaiall pluzSU 4SJ1 48yoell Bllall 48 (A5 I polaill g2

Kil + Kiz - Kf1 + Kfz

K=tmpr = 2
= 2mv = om
_ Py (my —myp) + Pp(2my) vyt = vy (my — my) + v;,(2my)
Pfl B my + mo my + m,
Pil(zmz) + PiZ (mZ -_— ml) Ufz _ Vi1 (Zml) + Vi2 (mz - ml)
f2 = m; +m,

my +m,
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3 s+ 5,5 pe Lales Us Liskas 0.280 kg LeliS 5,5 csalasl 7.51-
(Ao 5,500 ala¥ e udl Caay Hlang sl 3,50 oS4 B gsS g
Taislil 5,50 als Ly la

Saalll 3,80 J) cdan) 20 (AK/K) il s 4 asllall i w L (b

(a)
my; = 0.280 kg
viz - 0
1
Vr2 =5V

(b)
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(1) Apply the equation (W=F-dr=FArcosa) to calculate the work done on an object by a constant force by taking the dot
product of the force vector F and the displacement vector Ar.

16

{2y Apply the relationship between average power, the work done by a force or the associated energy transfer, and the time Q.(5.26/5.30/5.32/5.33] 151
interval in which that work is done, or energy is transferred (Pavg = %}.

Jaid) Jasd se gl 52l ol£) 3 12.0 m a3l 5.00 N aye 358 5.26

£

aadl sam adeal) 38,2 aom ) Jle 4.00 M asli, cliS, )l a3 5.30
dis i) Jadd) jlazs L3 150.0 N gslus IlSas¥) 353 oS 15) .200.0 N
Cagal) dliasay IlS2sY) 508y ol

agly JLd! peas i caldk) J) G ga ¥ DY) oy 3.00 M Lpds JLow
o) e ¥ e e Lo oy aSid) e aml ¥ o g .L_,_.,i,n k) e 336°

Sama ,lal) 25,41 o gotos

m = 25kg
[=3.0m
0 = 33.6°
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18.0 kg wiiS o 3 F'= (4.79. —3.79. 2.09) Nauli 553 335 5.330
i) Jatdl Jls) Lo 7= (4.25.3.69. —2.45) M k) lis 513 § oty Lo

(b)

{c)

A+ A =l -
1 Z_Zm(vf V;

1 1 ,
(3%2%20)+2x20 =5 x2(v} - 0)

fagnll ais alis
(1) Calculate graphically the work done on an object from an initial to a final position using a force versus position graph. Figure 5.13 139 I
17 | (2) Solve problems related to work done by a general variable force.
(3) Apply the work-kinetic energy theorem to situations where an object is moved by a variable force. Q.[6.78] 186
- ——
-r_
I.x Fy{x) - cw eow . ‘ .2 ‘
3 aia b 68 (sa Joduall Jald) @
. . - - " @ -
Sra ol Al 5 681 JalsS o
S < - - o« o « 5
dal Wb sdl) dada Jiul daluwall o
*n X Eix

2.0 kg 4l guu 38,5501 8981 Colpas Joliadl K2l o
aiSy> 13 13] 4.0 M 2lce dads lovie &gl ! Ao s
QOM‘C)A

F(N) 1
W = Area = Em(v]f - viz)

20

10

x(m)

ve=77m/s
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B 3 A il alad) seall (Fcos 8) al 1) bl Jicl) iy 6.78
Ayl giue 28l plaw le a5,4 31 2.00 kg alsS
iedlall e Jgid) Jasl alias, (@

$=0 aie eS8l ping e b 03] LIl aslyped) de ) (b

(@)
20F
= W = Area
< 10 Ay
< 00 10 233 fjo 4?0 slo gipz 7l s?ohs(m) W=A4,+A4,
_10_
2oL W=20x4+(-1%x2)=6]

(b)

1

1
W = Em(vfz F viz) ‘ 6 = E X Z(Ufz = 0)

vp =24m/s

Solved Problem (5.4) u7 |

(2) Relate the total energy to the mechanical energy plus the other forms of energy in the presence of nonconservative
18 forces:Eypear = Emscnaniear + Eopner= K + U + Egppen. Solved Problem (6.6) 176 I
(3) Generalize the work-energy theorem, in the presence of nonconservative forces: Wf =AK + AU Q.[6.55/6.56] 184 I

(1) Determine the instantanecus power by taking the dot product of the force vector and an object’s velocity vector.

i>1,5 e, 5.4 i glous itlue

—

il
a4 aliS) Jles) o) Ls asl 13) .51 m/s aulh e o 4.2° aglp Jog Jascs aslys oS, dags
ey yasl) aaad 71500 Wiy o oo ) 5020 Jlea) La (S) s ax),ul) alis) 82.2 kg

Ty de

m = 82.2kg
v=51m/s
0 =4.2°
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Fex
P=F.vcos@
ng
Fy
FW/ l
F.g
JinY Lo gl Alla 3
85 e 6.6 Jglme idlws

adlaad)

ax¥lly Leall AliS ls EJ_JLL,Jn_..aLJ_.LJ.a_uiL,JI Brns oeSd) ging oo as V) ee (S
J e Jsbo alo Lo u.:d'h’i 3581 Sle 8 = 35.0° i)l jlasal al; alss 23.0 kg L
andl aslus le @il @ ol Lgls (Jo)) pas J) a2 ¥3lly eall oo Leaze 250 m
) LS i ) 23Lul) L 10100 wlaly ax ¥l e S 41 LS Jolao il gl slaio
"'._nag..ﬂd..su...._m ixlul) e ax¥3lg

I\ Ey Vi

d, e 7‘ vf —
R e — 6 = 35°
= m =23 kg
dl == 25 m
h =d;sin@
Ui = 0.1
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liS gliia olS 15 WS2 V) ey a2 2 2SSISA) B3 laze Lo 6.55
yasall Joba ol Lle 914.4 M/S 2l de s @5 jasas oo 55.0 kg
2991 ssial) go 14.7° 25 gy 1235 m
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LgmulSs illasts 27.4 M/S dc i & 23 10,212 kg LislsS &Lt 6.56 -
padl ads jasie ge dle oyl Lol Lol @lall sy ad) Hud
sdia 3 .JSa) dan) ) is Jhe @ ansld LY SSIs V) aasca Ceoy
Jolas umselly . ,23%) gaiall go 0= 40.15° ayg); jimull guay .2l

o (AX) jisul) Joba le aalul) Ly aaslid) oiljll) o 0.634 WiSes
Tpadys b anslid) Lyalass

(1) Calculate the elastic potential energy of a mass-spring system: U=%k1‘2 Solved Problem (5.2) 174 I
19 | {2) Apply the law of conservation of mechanical energy to a mass-spring system to calculate different physical quantities
[spring constant, displacement from equilibrium position or velocity at any time, or other). Q.[6.48/6.49/6.50(a)] 184 I
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m_gl.bﬁ.hwég&au,da a2 6.5 i,ls e

@ dsllal) Lle Il 3l5ly CJlal) 1is Hlass aie i adad il Sl (LB gy a8l
Lty k=560 N/m cl ol culh ol .m = 1.35 kg Jlal) aleS calS,y .o,y e das
E elss ;) sl plaw e d = 0.65 M aslue Jlal) 350 LS .0TI0 M jlaag &lad) 3 &)

f e = 0160 alslially ) e ,S,4) AlSas¥) Jolae olSs 1= 0.750 m

:IJLH.U
Suau¥) e abosan alad (el de,w Lo

v, =0 x=0110m =_31535 y
K =560 N/ms. d'=0.65m m=1ooKkg
h=0.750 Hie, = 0-160
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ie s 3.00 M glisy) e Jaul J) coall 5.00 kg LizksS Jlals 5,5 6.50 -
S Aoyl Jlalall 5,5 dasas k= 1600 N/m aub o) ,o; e 500 m/s
cidasdll CaBgall LB A s el

sl dalisl uadl asgl (2

ol dalicaa) (13 Jlalall Jle il AR i ass (b

m=>5kg
a)
hi=3m (

v=5m/s
k =1600 N/m
hf=—x

(b)
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Figure7.3 191 I
Apply the relationship between impulse, change in momentum, average force, and the time interval over which the impulse )
20 acts on the object to calculate unknown physical quantities. Example7.1 152 I
Q.[7.30] 2174218

Joredd! 3,5 § coall] gils J) i)

7.1

(40.23 m/s) 90.0 mph Laya3 e s 2 I saelal) puss Gm i 5,5 Jpeand) 3,5 5593 3 ol o2
110.0 mph ac s =l dos el 75l ) aam oolal) Ly jamag L,mr soianl) Juul 5.0° ay9054
Jmsed] 5,5 aliS 0555 of a3l (7.4 JS20) Lad¥) gerll e {_,J_r_i 35.0° a3y (49.17 m/s)

{D 145 kg) 5.10 oz golus Lia 5,801 alaS | o,amd 5.25 025 5 4o

Uy

35°

50

v; =40.23m/s
vy =49.17m/s

91‘ = 50
Hf - 350
m.= 0.145 kg

1 wlad

Yol o Joedl 5,5 8 A5 p0ud) oz L
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das g 5,5k ale¥1 J) 83.0 kg a:lis jls i) plgll CedU s 7.30
alsS fls i) pglall oM clie 6.50 MY/S Lajlaza de o aalped) dnlais
drand LLis . puSlall al£Y) 3 P00 N jlang 393 Jiwg parlell el 115 kg
oa ) amlal) e W Lead Luols o) 3 0.750 5 sul .o, e

Terlpl) eI J) gl e alany g3 a0 Lo la

Torlal) el aS,> &eeS 25 jlazs § pdul) L b

Sua,Y) alond uol Losie aslyl) e a5,> 2.5 L lc

e W L aa® Auede dss auis Bsal) Jlans Jds 3 egladl e 2l 15) (d
A5, aeS eeis § 5500 sassll 3gall 8 ads Hacu 4 com M palell
QF‘—?'L&“ e W1

my; = 83 gk
v, = 6.50m/s
m, = 115 kg
F, =—=900N
t =0.750s
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F, » 0) Q.é..\)\ .
= Ap, 2,80 (30) (3 898l Jawwgio Cpo ol ©

i — ] == Favg.At

f T;
' 38yl 48 3 sl o

(a) .

(b)

aalaoll) gaun (@) 7.3 g S0
ool ) il 3gal) JolS g (ol sl
dgall dawaie ge £l @l gaad) (b)

J = AP
gFlh ks o
Fapg- At = m(vy — v;)
B e Bjéo.oc_é..\.l\ °

ool dcudlb 898l JoBS (S9luw ©

Ly

1= [
t;

OA}H-B}.&J\@;:JA‘LM | d>Lwal! gzsﬁl.w.“) 0O
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Part 3 3 ¢l
Question 1 1 Jgaad)

A 0.1kg ball travelling horizontally gl 3ol 0. 1kg LaliS 3 S arlaual

at 25m/s, strikes with a wall at a right Ade X a3 25m/s Ae pu daiE

angle and rebounds with a speed Lo Slaall olasy) @ 19m/s A

of 19m/s in the opposite direction. What % S} assli (gall adal) jlase

is the impulse that the ball experiences?
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earth surface as shown
in the figure. What is the total

mechanical energy of the car at this

Question 2 2 Jlgead)
A 1000kg car is moving at a &5 1000kg Lealis 3 5l
velocity of 10 m/s when itis 9 m above sl OsSileaie 10 m/s ehie

3 LS ¥ mdass (30 9 m gl )

Oe L,V Glld ie 5 Ll Akl

height?
10 m/s
1¥-
9m
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The figure shows a frictionless incline that makes a 20° angle with the horizontal. A car is pulled for 500 m at a constant velocity
up the incline. If the car's potential energy changes by 2000 kJ, what is the mass of the car?

aak GIgET X |.‘Jl§ __)J;_'\.n.“ éci g ;G_ﬂ:\ :Lc)...u_! (50011’1) Aale 5l s rajd _\';fé:)” &e (2{]0) Lﬂ}l) &L..a;l Sy Lj.n&_m JAnta \_‘mslf.); Jei )&_Lnﬂ
95 bl A€ s L ((2000k]) aia 3 5kl s )

4.1);_“\;51:o;&.“dmd;hsuhhﬂLSJa)aJS“;M)ﬂlmduleﬁu \?nlcwm&uj&;‘ﬂmdcﬁum@ﬁ;ﬁ&emusch)ﬂﬂ)mﬁ
d Al Ll e Side gl @l jamin ol Lee Al glae 6 3 d Adlad) il 1S, o]

F
Trial (1) —_— (1) Uglaall

Trial (2) —_— (2) At

Trial (3) —p (2] A glaalt

Mr.
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$iaimia U Jlad) e o U e Ll Wbl B g A (s sl (e 3l 540 puadl (s Al G830 U8 mia gy
9 (m/s) |
- placll sy 2 g ol 8 (0 el S jad
1.6 iy (veg@e, goooomge s e m e e mmmmm————————mm———————————==- === -

0.8 4

0.0 } >t (s)
—0.8 4 100

platll Ji fanSlatie faalall 8 IS e Gl jall SIS

pdbail sns eSlad) slat¥l A s jal) S

9 ) pall Jalial A5 sl il gl Jand S el aladacal) sl puall QD 200 g0 23l 52 3 5 3w Algaadl &) )

[P
a, 0

i”fhey increase the collision time and thus reduce the force acting on the driver i
i ) Lo 5 550 8 ) (e OB L 5 sl (e 34354
b. © They reduce the impulse experienced by the driver during the collision and thus reduce the force exerted on the driver.

Ll o s fealls il JIE Jell g acboall) B gL oliliy 231 adall ke IS

. ©They increase the impulse experienced by the driver during the collision and thus reduce the force exerted on the driver .
Gl e 5 il 5 58 JI Il g adlail oL 3L ol 31 aball ke 3%

a. © They reduce the collision time and thus reduce the force acting on the driver
G e 5 3505 Al e 8 AL 5 alcl ey J

TE_J-L'IHWE..:-‘;JAL;‘L*LM‘;

i Kg.m?/s3
b.
Kg.m*.s3
Kg.m?>/s?
d. ¢
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OSSR ARG 5 Bagae Glaa il &l i) pall i lall  Lpadt ABKH Galad 2513, [20m jlafes Jalieg 438 B2 gee (Blas k4t i 3 all iyl 6 m AL et o Ladie

st sl hh SNy Sl G wll L Gatd

You may use any of the given constants and equations where needed:

w
g=-98m/s* lp=ﬁ Fi = uFy
7 .= PZ
W = F.Ar = Frcos@ AU = mgh =
Zm
W, = —mgh K+U=Kg+U, AP =]=Far
1 For a special case where Py , =0
K:Emvz W = AK = —AU ped ix
» _ Zmy }v-
s = my +my iZx
1, _ )
W, =kt P=mv
2 [m‘ - ml}
Viax = my + my Vizx

¢ AX adllli) jlaie

ALl e L 5 5d dns alia SISl A8 s e ALD (e L 5 58 i Lglie s sl 3805 K 48 Al 4l AXS ) Al
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A ddaiill sic Ul Aoy Lad ¢ Slage SNSEY! (g 58 4103 A Jall) IS I3 JSAN & mn g g8 LS A Ahdil) (G50 [0m gL o 0sSdl (e S jall & el Ul iy

9;=0

s

A car of mass 1800kg starts from rest and reaches a speed of 30m/s in 10s. What is the average power that the car's engine during this time period?
fuelld L1 8 el o yae s 508 Jass e 58 e, (105) (2 (30mV/S) (o) Lt s Joip (sl (30 LSy T (1800Kg) LS 5 sl
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stops?

A car of mass 1000 kg is travelling at 20 m/s. If a braking force of S000N was applied to the car, what is the distance that the car moves until it

€ il g 0 8 el LS i A AELd) L gl 5 jnd) e(S000N) W sk IS (a5 b sk 4313 (20110/5) e et o i (1000kg) Ll 3 lous

- A 500g ball is thrown vertically up from Earth surface with an initial kinetic energy of 147 J. What is the maximum height the ball reaches?
€3S ad) st gl ) el L (147]) W jlaie 40000 A pa Ay o ) Gasee (v W) mhas (e S00g 2S5 € i
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A runner in the Olympic games with a mass of 80kg has a kinetic energy of 4000J. What is the momentum of the runner?

planll A€ all S Jlaie g Le (40007) 48 ol 4l (80kg) 4k dpned 51 el 8 ¢l

If positive work is being done on an object, which one of the following statements is true?

Fasna (5K 0N ol ol L g pasall e Jsdedl il 1Y)

a.

b. ©Energy is being transferred from the object

«. ©The object is moving in the positive x direction

a. ©The object is moving opposite to the force

sl (e A3 Jai

Casall X s olal) d anall A jay

3 58l slal oy anenll A jay
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wagon is pulled with a rope that makes an angle of 30° to the horizontal as shown in the figure. The tension in the rope is 50.0N. What is the
work done by the force on the wagon if it moves 100 m on the horizontal surface?
cladl e (100m) Hae Sy pail i el o 5l alis 301 Gl L (50,0N) Jiml 3 a2l e JSEN 3 g g LS Y1 e (30°) g3 oy imr e e o2 g
8y

« In which of the following cases the total work done on a car equals zero?
1 i (5 s Ao J sl JSH Jald 0 €5 00 eVl e 6 8

a
' T gn Y st
! d_uu"..:;_)..._.a_)L";..Jﬂ\_l)a.a.\:

b. O The car moves with a decreasing velocity
dailiiede pns Ll & o

. ©The car moves in an opposite direction to the force
8 Al LuSladdl oot 3 5 el et

4. ©The car moves with a constant acceleration
A Alaay 5 el o ja
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. A conservaiive force is moving an object from a point A fo a point B then back from B to A over the path shown in the figure. Which of the
following is not true?

flama & LN el e ol JEEN & mimgall jodl o A U B (o432 gall S B ALEDN U A ARED e avn ol Alhila o 8 48 0 8

A B G pall Jiil J i) ol = B ) A o sl S J gl Jalf

I\ y B 0= pusall o J siaal) IS Jo2l

g /‘ s siae aueall 40K Q) B8

X o Do) o adin VB (A (e aesadl J2 J g2l Jald) jlaie

A ball with a mass of 0.2kg collides with a wall with a speed of 10nV/s af a right angle and rebounds 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?

P sl i L 0,15 sland) s SH G uaDUE e ) IS 13 (elal alat) B e ) i iy die 55 5 ] O/ Ao e Al A g) 3 jlans 0.2kg LS 3 S padas
6 < e Jlaall e
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‘Which of the following expressions represents the law of conservation of total momentum ?

SAISH A4S yall duef Jain ) 08 Q‘-,JHLF@LMH,-E

ST T CCoooooooooooooooooooooooooooooooooooooooooooooooo—o-—---—-—----------
alc
| Pry + Pra = Py + P
|
O L T . L L L L L T e L LT
b. !
Pry — P = Py — Py
€. !
Ff1 = Fpa = Py + P
d.

Pry X Prp = Py X Pz

A crane developing 8000 W raises a car of 1600 kg for 10.0 m vertically at a constant speed. How much time does it take to complete this task?
Silagll o3 ALY (3 sl e Lo AL Ao eu Tud ) 10.0m Ailiead 1600kg WS § s £ 53 8O00W 3, s’ 4ndl
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Sasliatll aey o185 3015 < Ao b Lo (oSl Al 3 0.3kg WS 618 555 S ae U yo Ladlia arlaiaé [.6m/s Ao sy aifiane Jad 8 8 5o (. 5kg LS ) a3 S

@ 1.6 m/s @

astronaut after firing the thruster?

An astronaut of mass 90kg in his suit, is at rest in space. He fires a thruster that expels 45x10-3kg of hot gas at 800m/s. What is the speed of the

?)1:.“ J}L;\ JaJ9LasS\ .\3‘)2&)‘\;& L 800111132\.9)“.:&);\....3‘ _)\_v.“ ‘_w45‘(10'3kg MWM 3,5\..&55\ éuﬁs..a.“ é.a,#qsg ‘A:\Jm@90kgﬁhsc,bae AE‘_)

Mr.: Abdullah Ali

Al Ain

Phone: 0547988170




pidl yie galall rcanall byl A Haaill 3 Sha

2023-2024  SA) Jeadll oy 3l JSa daal ye

A block with a mass of 2kg slides at a constant velocity 0.5m/s on a horizontal frictionless surface as shown in the figure. When the block collides

with the spring it comes to rest and the spring is compressed to the maximum value. If the spring constant is 200N/m, what is the maximum
compression (Ax) in the spring?

13 i gl ) i 30 ki iy g 5 Ll 5 3l A ks Lavie KB 8 e a gn LS NSS! e 38 pedans o 0.5m1/5 A58 e yuas 2kg s jhaie A1 3] 35
(AX) & i 0 Lol ol o L ¢ 200N/m &y 1 2l IS

B

- Ali is pushing a wooden box of weight 78 N for 2.0 m on a rough floor using a horizontal force of 120 N. If the total work done on the box
15 190 J, what is he coefficient of kinetic friction between the box and the floor?

A Jlaa L (1907 )3 s20eall o J gt K0 S22l (IS0 (120N) L _laie G g i Lerati Al A e (2.0m) 4élesa (78N) MJ_,@:ALEW‘_;; &y
i Y1 g 3 giall S )
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Anas uses a horizontal force of 20N to push a 4kg box along the a horizontal surface for 3 m, then lifts the box up to a shelf 1 m high. What is the
total work done on the box?

S sinall o el SN Jatll e (1m) gl ) e <o ) Bsieall ab oS (31 Ss BT xhan e (4kg) 4S T gatia adad (20N) s laie G881 3 8 pulf anai
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