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Mechanics
* Vectors :-
** quantity = LSl
The quantity two type (e s et QLS
1- Vector quantity 2- Scalar quantity
e SRR

* scalar quantity ;- Aliall GLs)

The quantity that can described by magnitude only not
involving direction .

26 jmal Falal) (52 el 1 Ll (S 1 (o Rl il
R

Example :-

mass , volume , speed , temperature , pressure

?»M z\.c)a.nj\ BJ\)Q\ Laxnl)
411




* vector quantity -  Agaidl clusll
The quantity that requires both magnitudes and direction

CL\;J L;J\ GM ‘)\JSAM 9 olasy|
GleS)

The vector quantity represent by an arrow .

Head . pen dgadiall sl Jia
o
—_—
Tail Direction
. Magnitude
da olasy)

Example :-

Velocity , Force , acceleration . Wight
;oA e ol o8
dc yull
* The sum of two or more vector 4giall sl aas 4485
1- How adding vectors ( two or more ) or subtract
Creatall pand oladW Ludty Cpgadiall (S 1)
* if the two vector in the same direction add .

G sia— @sia gl (north)dwd —(north) Juwed Jisadl 2 J s
up —up

* if the two vector in the opposite direction subtract .

— @i g (south )-wsis —(north) Jwd Jisudl & J s
up —down , sl s
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T'wo forces are (EY= 100N, up) & (F2 = 100 N, ;mm

) luwuwammm.

®on 100-100=0

@ 1oN
@ oN
© 200N

Two forces are (F1 ;NN. north) & (F2 = 40 N, north). Thew resultant (R) s

40 +30= 70 north

@ 50 N, north-east
© 50 N, north-west

@ 70N, nortn g
@ 70N, south
Example :-
L 6N 4N 6 +4=10N
The same direction ——— , > = >
. 6N 4N 6-4=2N
The opposite direction >, < = .

b ol iy )53 65 ol 1) Alianal) Aol 5o Lily cilgaiall aan *
(result) 4xSe

Two vector that doesn’t act in the same or opposite
direction .

&u\yw\ J\AJ;\uSAJd\AM XYY L_g *
1- Use parallegram rule & ) (5 ) sia bacld

(head —tail ) i e ol Jia i @ 583 g
Adaadll

\
The result

> Tail

o)

lasdll

2- Use Pythagorean theorem oo sl 4, Hla

/

The
result




R2=V?2+H?
( Balaiall Cilgatall Alla & a0d%d gy e b 4y plas
Perpendicular)

( north, south , west , ¥ Cileaiall Jlgudl 8 ola 13 Jiny
east )

Example :-

Adding Two perpendicular vector (A) and (B) gives
resultant (_R') with ( ........ )

R = VAZ + BZ _R>=_A>+g

A
* parallelogram rule :- & oY) (5 ) sie Bacld
A A
‘ B /
A

* Vector component ilgaiall CLS e

laay) alas

B sin6

A sin6 A

A cos0



Resolution

Rx =AcosB +BcosO+Ccosb — R=R,+R,
Ry = A sinb + B sinO + C sin®

U 5 A sl S e ) aldad Sy sl ol asiall Ol 4y aly *

( Resolution ) Jalaill Aana ran (555
Sle AV 5 il Goal) e Laaaal S je ) dsiall Jilas
gaball Eilaal)

Vertical v
component < Y

X —> component

Horizons

* The horizontal and vertical component are perpendicular

resolution P NHIPVEPENPENA I

Example :-

Two perpendicular force F;=40N and F, =30 N act
brick magnitude of the net force ( F net ) on brick rs

R?=A?+

' . B=30N
Co5iSa Y oy s A ka3 olasinly

oo AN G

R =,/(30)2 + (40)2 = v2500 = 50 N

* Velocity Vectors



If an air plane heading north with speed V, = 400 km/h
faces a west bound wide of speed Va =300 km/h the
result velocity of the plane is ?

Cb,giu\;400 km/h @wd@\;&@o}\.ﬁauﬂu\s \J\
At sl a5l 300 km/h Ao s b e s e

North
V=400 km/h

500 km/h R = \/(400)2 + (300)% = /500

northwest

300 km/h

Galilo defined speed :-

Linear motion  4shall de yudl OYalas

The distance covered per unit time




daia ) 3 8 (DIA e ghaaal) ddlil)

* Speed is scalar quantity
L auall de o Ciual 1Y 4l 40aS 4 de )
distance daluall

Speed = =

time e W

* Instantaneous speed  4baalll de Hul)

The speed at any instant of time
ve  dlaal eV e
Aoyl
s oeial Jlse
If the speed constant is 120 km/h in 5 mint so the
Instantaneous speed ........ 120 km/h

Average speed - ( daugiall dc yudl ):-

total distance covered _ ic shidl diludl g sens
time interval ol &)y

Average speed =

Doesn’t indicate various instantaneous speed along the
way

s dilise olai bl saalsdels
Example :- drive a distance of 80 km in 1 hour and your

average speed is 80 km/h .

Example 2 :- cars drive distance 250 km in 3h and 15 min
a- Find the average speed ?
b- Find the distance in 22 mint



Glele J) @l Jeai -1
T =3 hand 15 min
15 min =4elu &)

3,25 h

250 km

Average speed = T25n = 76.92 km/h

22 mint JOA e ghiall ALl Ciual -2
1 - 60 min Glele ) Ll sas
?7 > 22 min
Distance = speed X Time

76.92 X g — 28.204 km

Example :- A hase gallops a distance of 10 km/m in 30
mint its average speed , 3 minute=0.5h

10 km

Average speed = = 20km/h

constant speed (4uUll de yull)

Alse Bl Candad Mie A5 Aoy (il Vs 0 5 Y A Ao yull 4
cAc pull udly s Gkl J gl « 50km/h de s L

Is steady speed neither speeding up nor slowing down
Velocity :-  4aiall de il

Velocity :- vector quantity requiring magnitude and
direction



oY) g Hlatal) A8 paa agall (e g dgata AneS A
It describe how fast and what direction
lealadl 8 Loy de jull 488 Caal A
Speed and direction of object's motion
axviall ol 5 anall de
Example :-
30 mils per hours —up e olail Jie 30
25 meters per second — down JawY) slaily (e 25

300 miles per hours — coming s dels / Jx 300
towards

Constant velocity 4ulllde ,udl
Is constant speed and constant direction
Clioladl 5 A4l de ju 5
( straight — line path ) with no acceleration
& ot (sds a0 s ) e bady A8 jall ) S
Changing velocity 4c _yudl s
Lae LaaDIS ol o) & s de pull b s ol g de jull s

If either the speed or the direction ( or both ) changes
then the velocity changes.

Ll de L Leaiall de | guaad Cans Jia



Constant speed and constant velocity are not the same

Agaie de pun ad (K15 A0 e juny Jate o aua Ao ju Dl
CAdaal JS A aladY) sy 45 A0S

Acceleration g bl

Acceleration :- is the change in velocity per unit time .

fﬁjszﬁdhw\hﬂ\éﬂ\ d..‘\M}Q- &J\.uuj\
ca el

If a = positive that means increasing in velocity .

(- Fasting- 4eaiall 4 jull 830l ) e 128 L ge g luail) (S 1Y)
. speed up )

If a = negative that means decreasing in velocity .

( Slowing- deaiall de jull (8 Jlali ey 138 Ll gl (S 1))
. speed down )

If the velocity.is constant that mean the acceleration
equal =Zero

w0 = g bl O g 18 A005 dgaid) de ) cuilS 13

( regular velocity ) el s ga i ¥ dakiiie de jull o

. m/s? & g il Gl sas

change in velocity (or speed )

Average acceleration = .
Time




11

Liledll de Ay de yud)
__ Fainl velocity— intial velocity (or speed)

time

Av = at

Acceleration can mean speed up . slowing down , or
changing direction .

oY) yuad ) il gl de judl 8 8al ) g gl i
Dimension Length/Time? = L/T?

Unit m/s? , km/h? ,ft/min?

16. If the speed is constant, the acceleration must be:

A constant

B zero . - . - .
C negative O A Agada das £ ATl O
D unknowny slad¥l g 48 el (1555 () 204 s
15. Acceleration is the rate of change in:

A force

B distance

C speed

D x'clutit}'\f

Constant Acceleration <l g jLuall
Gl e Lo o 3 358 kend) () Dlia 4l 4y 2aly
t=0 t=1 t=2

v=6m/s v=9m/s v=12m/s



* Deceleration (Ll g Ll
Is an acceleration that mean slowing down

el s el (n d8le (o B e g g Ll *

A
Velocity Interval [4, B] - speedingup (+) a =t
Interval [B, C] - constant speed a = 0
A B C D , . .
Time Interval [C, D] — slowing down a= — acceleration negative
Example 1 :-
Vi = 0

A dragster start form rest and attains a speed of
150 ft/s in 10 s find acceleration ?

Av = at

v —v; = at

12
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150-0=ax10 > a = = =15 ft/s?

Example 2 :- a plane accelerates at 8.5m/s? for 4.5 s
find its speed (m /s)

Av =at > Av=85%x45s=38m/s

Example 3 :- a car accelerate from 45 km/h to 80 km/h
in 3.00 s find acceleration in ( m/s?)

5Juﬂ\w;\@\jz3ggo‘;j45 o g )bl 3 )l
Av = at
v —v; = at

80 — 45 = g . 3 _)a:80—45:35km/h

3 3s
Jsad dagil) glac) Jad
35km 1 1000 m 1h 35000
— X X = = 3.2m/s?
h 3s 1 km 3600 s 10800 s2
Example
a = —3.00m/s?
t=5s
Av =77

v; = 20.0m/s - originolly trovelling at volocity



Av=at
Vp—v;=at
v —20=-3.00%X5
vp =—3.00X5+20=5m/s

17. A car moves along a straight road with constant
acceleration. If its initial and final speeds are v, =10
m's, v,= 20 m/s, its average speed is:

A 12 mis

B 15 m/sv povitvy 10+20 30
C 10 m's -z T 2z =z
D 20 m's =15m/s

18. If an object in linear motion moves a distance of
20m in 5 seconds, its average speed is:

A4 misy T

B S m's ~d_20

C 10 m/s V=T g TAm/s
D 20 m's

19. If an object is in linear motion, and its speed
changes from 10 mv/s to 20 m's in 10 seconds, its
acceleration is:

A 20 m's®

B 10 m's’ a=Av_VYr—vi_20-10_ 10
CSm-‘sz t t 4 ];g 10
D 1 m/s™y =1m/

20. If your average speed is 80 km/h on a 4-hour trip,
the total distance you cover is:

A 40 km

B 80 km

C 120 km d=7xt=80x4=320km
0 320 kv

uniformly accelerated motion and free fall
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Coal lagaal) p alatid) gLl Al 8 S jall ciYolas

S Ol Y Aadll g olad¥) (o)) (of - aaiiall g lully aaiy 13l
Gl gl

uniformly accelerated = constant accelerated
Ve =V; +aty
de = d; + v; tp + s at?;
v = v?%; + 2a(d; — d;)

vr = final velocity &l de Hull

v; = inital velocity 485y de yull

(s)d; = final displecement &5\l 4a Y

(s = d)d; = inital displecement 45)3LY) 4l 5Y)
a = acceleration g Ll

alitie g Ly g adfive bd 328 jall Al 3 Y alad) oa

Equation for motion in straight line with constant
acceleration

Vr—Vj 1
a=-2L—=,5=vt+-at?
t 2
D= displacement
) ik (d=s) el s 2als
avg 2

Example :-
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The average velocity of a rolling freight 2.00 m/s how
long does it take for the car to 15.0 m

e @ sllaall
S, Vog=2m/s , s=15m

v
Displacement

S=V, .t

15=2.t—>t=175=7.505

Free Fall all Lo gadl

O3 e LY 38 e olail amall Lagia a5 el da giully aaly
9.81 m/s? Lu & (5 sbuy & sluhy axle il

* Freely falling bodies undergo constant acceleration
a=g=9.8m/s? .

If air resistance on a falling rock can be neglected, we say that
this rock is in _free fall

o hgie Alla ey il ane o (8 dlaga o) sedl L slia () Loy
* acceleration is g when air resistance is negligible
 Alogae o) sell SN B 68 ()5S 5 Az )Y Apdal) i e il die
* acceleration is g depends on force ( weight ) and inertia
@ ) saills (050 ) Bsall o aaing & jludll
* at t=0->V=0m/s
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t=1-V=10m/s
t=2->V=20m/s
t=3->V=30m/s

L g daide yull da LY

Wity aval ¥ Ll g = —9.8 (5% eV 5,80 (ol Laxie
all d ) ¥ales *

: (saganl) CAXAY g al) daghodd) A< A o503 o8

D Szl Omer 5uaT ae L S g Ll AS el sl 58 s

y
-g = - 10 m/s°

X

o

v=v, —gr
v, +Vv
y =y, + 5 r

2
V=Y, vt — % gt
2 2
v =v, =28V —y,)
OsSaall s e | ya U g Lasen Jais

Gl 9.8 mfs ke da fidle yu

: s waoW) e e Aot I Lo gee 5 S s
1Y vo= 30 m/s V=30 m/s. \» ). A5l A e
g=-9.81 m/s?

t,=2.0s t;=2s. ilaalll J83 S ic e cnwa)
t,=12s o t,=1.2 s. A0 i.‘;_a.'&_)S]'l g olud o
I ¢alasy lef s S0 Joat O a2 el 8 e o
o Slladl claselan)l all sale o
‘v0=30m;’s RS oA I - RPN . PR | RS\ | PPN RPN




g=981lm/s*; t,=2s

O

v=v,+af =300+ (-9.810)(2.0) =10.4m/s

g =-9.81 m/s? o latay culis K &JLL.E (u_1)
i Lgie s gmaaty Llaal s S i oo Llad) ddasill 3 ()

v =v,+gt=0=30+(-9.81)

g=-981m/s*; v=0;v,=30m/s; t, =72

3

Vi=vy 28V

V= 0 -(0) _ 45 87m
2(-9.81)

|
y:vor+5gt

0 :(30)(:%)%(—9.81)(1-‘)2

f=6.12s

18

I:£:3_06s
9.81
=yt gf )
y=vi+—gt
2
Vmax. = (30)(3.06)+%(— 9.81)3.06)* =45.87m
S A b

#ﬂ?&hﬁlnkgﬁ
Gl 43 pal dals

(-*)



23. If a stone drops in a free fall from the edge of a high
cliff, its speed after 5 seconds is:

A 10 m's
B 40 m's

C 50 m/sy
D 100 m/s

o Rt g1 B Ja gl BB sl e
gl 53 G Al gl

r=gt=10=5=50m/s

24. If a stone drops in a free fall from the edge of a
high cliff, the distance it covers after 4 seconds is:

Ad40m

B 80 mrf
C120m
D 160 m

£ Ou Aliad gl A e dn ghos Biloas pos Lgadals Al ABuaall
o gl

1 1
d=igt’=§xlnxt‘°=5xt‘=5x4"
=5x16=80m

26. Neglecting air resistance, if a player throws a ball
straight up with a speed of 30 m/s, the ball will reach

its maximum height after:

A6 seconds — :

BSscoonds | 4w Bl Hlgid et B

( 4 seconds gl () 0 1 gl Qo

D 3 secondsy 0P A J6 i ol ) g i

. lp e sy g

gt t_v_:i[l_g
v=gt - -E-ﬁ- 5

A 80 m/s
B 90 m/s
C 100 m/s
D 110 m/sy

25. If am object in free fall has an initial speed of 10
m/s, its speed after 10 seconds is:

oAl e g day el ghos BELL ) A e
il i) A s Sl

vp=w+gt=10+ (10 x 10)
=10+ 100
=110 m/s

56. A 1-kg falling ball encounters 10 N of air

resistance. The net force on the ball is:

AONY
B4N
C6N
DION

27. If an object is in free fall, the distance it travels
every seconds is:

A the same as the previous ((yd!') second

B more than the previous secondy

C less than the previous second

D undefined

S A o g bl s gy 2 sl
Lebos 20 AN e 8

=10—-10=0N

Fopw=w—R=mg —R=[lxlﬂ}—1ﬂ

OB 55 10 13¢0) Aagliag A2 sls 1 e 5 < By

§. gl B gill Al
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Example :- If a rock fall form a balcony and hit the
ground with speed of 20 m/s the balcony
height use g =10 m/s® ?

, 20 m/s de o g ¥ (N 5 5 435Sk (e dsay g s 2a
(oY) oo Sl Adlie ) Adluall vl

(JQ\LJM\)Free Fall Al sda jiiey -1
e = all il A de i *
1
S=5(V+V)t
t oY
Vf=Vl+at
20=0+4+10t -t = 1—=23
S=2(20+0).2=20m

13 ( Constant velocity ) 46 de yuy 4S all e daga ddaadl

Non — Free Fall
con e b ey 568 g = 9.8 e Jil gl Lo s da i e
When acceleration of fall is less than g non —free fall .
S 'S A R, S g ER BN |

Clege e ol sell A glia 5 SISEAY) 548 IS 1Y -1



Tie 3 5
Drag
force

1- occurs when air resistance is not negligible
2- depends on two things :- - Gle Mdiay
1- speed de yull

2- Frontal surface area ()&l bl

daal) eyl
Terminal speed ,  Terminal velocity

aild () — Jilul) ) gl b sl @ ey Laie *

I v

Fd
Fd =Fg

Fnet =0

Fg

e = Lo jludgdpaa

50538 Ul lila s i ale g 4ild e s Ja 2 die ¥

Drag force force weight slaiYL liSlaia Loa g 481eall 3 g8l
Fd =—-Fg — not force =0

 Sa =

Terminal speed :-




When resistance of air equals weight and net force is
Zero no further acceleration occurs

Terminal velocity :-

Same as terminal speed with direction
Dliely 22 ae dpaad) dgaiall de ) Lguds 4 Laal) de )
IENE

el 5 o) sl Jin dila Balay aneadl SISial Canny L3N adaall 4oyl &

45. When an object falling through air stops gaining

speed, we say that it has reached its speed:
A average

B instantaneous pima A e pgdl A aand) bl Laie
C final

) 21255 Al gl 2L g o Joghiou Ads gl
D terminaly - T S T
ety Lasie &3y  Anasntl A el
Faglia 558 ma BELLIN acendl 59

1 _gag-31

46, Aldr drag depends on a falling object™s:
A sie amnd _ﬁpt:-:d"qf

B size and density slpgll Aaglla e 5 Sgall Jal gl
C demnsity and speed Halecall g LBl avcadl Je w4
D none of these SLB1 elsgll  Agalpall  Aamliaul
A

daga CilBiada

£ gl Jlaa) die duda W) Adlad) Uae (il Tl aluaY) gsea ()
abea¥) ddae o ol ggd) aa AlSiaY) S

GBI Laga (a3l (s o2 Y1 ) el alea¥) Gl £) 5gd) A glia alandl Jla B g
L))

aial) Jaghos B 55 S am gl o b Al o
A Ui pocal) Ja gl (458, Ui

J #ls¢d Laglia 5 gl (terminal speed ) bsiull s gall) de yul) dic
Auall g g £ Ll 058 Adag auad) (8


https://ar.wikipedia.org/wiki/%D9%85%D8%A7%D8%A6%D8%B9
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saeadl da i Al -
(e = ¢l el de jie) o= avall do oo

— fpin ) Gpialiidas = aealidlas
A el 558 - '
ma = m
&1 agd) e glita
AR ol sel) Ao glia Baly y 1l avall Ao e Baly 322
I Ip..q.l'lsj;aéﬁpu.ﬁﬂ MJI.:'L.:.:..‘LJE
A peadl Gy
w=mg
el A g 5ol s aall de i Bal ) ) el -3
= y . 3 el dlas Jeluat o) sell Ao glie Saly ) 1 peiad ae
/
h l_.h_gi.il_g_y.aﬂﬁ.:-;.ﬂlgi} P_‘q.l'ls.n-ﬁ._]_g...aj-d.

\ 4 4 \ 4 4 el o g g et o) sel) A gli lasie 1 g
b g gl acaall Alae 5 oS5

SR
_;dmilﬁnﬂtéjufﬁ,.'ﬁipﬂ?ﬁ;misf)l gl
p....alls.:r_‘]_.ud 'j:_ﬁméjmabﬂlﬁﬁ'ﬁﬂn)b}m
gl e plgi) s (A0

s Aiasall 3 8 Iy Laa ) ol uSlad Al o) gel) A glia 3 g8l Adadlial) alua¥) aads
Alanall 5 g8ll (a8l AT Al ju g anuad) s B3L 3 200 35 da gliall 3 68 5 & jludill Caands
(6 s Ladie | jtua zaay o)) () Sl L Ll ity JaBlal) avead) de s alia J g
Aol de pull e AG Ao posy anaal) & jatid anall (9 xa o) sed) A glaa
Ao glaall &y 3 pdanall Aalise 3L ) o) WS

Example 1 :- A rock is thrown straight down form a cliff
with initial velocity of 10 ft/s it final velocity 3.2ft/s the
acceleration due to gravity is 32.2 ft/s, How
long is the rock in fight ?

dic yu o Adla (e JiuY) A eV (e s Jady jas ()
32.2 4c )l 3.2 ft/s 4xledll 4ie w9 10.0 ft/s dnlanyy)
¢ (t) e sllaall ft/s2

- Jall



Vf=Vi+Clt

_ Vi=V; _ 3.2—10.0 — 932
a 32.2 )

Example 2 :-
Y anall a5 Jhsall 128

(throw vertically upward )
Gt adasi (3 g8 aveall IS 1Y) A e dal Y -1
{ﬁ S IAN AR E R Y

V=0 |

Sleb el a1 da g de yudl -2
t l (il ) Ll aaladl ) b gLl -3

bsagll (o) = 2 gpaall (10 -4

When object is thrown vertically upward its speed is
uniformly decreased by the force up gravity unital its
stops for instant at its peak before falling back ground

For non-freefall, body fall into the air before reach

terminal speed the acceleration

Less than g

ac ull (A diay () J8 anall g bt 0585 )a prdl a8
9.8 (3o Jil (5 sucadll

all (5 ghue & Hluill muay (5 piaill 4o jull M A giay e (S

24



Force and of inertia (&Il ) szl 53 sall
Force ( vector quantities ) has magnitude and direction
Al a8 oladl 5 A L)
3 5all

:- is any push or pull R NIF| RECOVE 3 Y

- Tends to change the state of motion of an object

-Tends to produce acceleration in the direction of its

application .
Al aladl g s I e

- But, for instance opposite and equal forces cancel
each other resulting in zero acceleration .

AN  Lagia JS UL olaiL O 58 (s sl Lanic
L S b g bl muay UL

Sl unit — 4xbdll 3as dll js newton (n) (8 s

SI— British system = 4.45N—> 1 b seaill o Jy sa3ll
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Inertia S ) sadll
Is the property of things to resist changes in motion .
LS ol Leilla puad s Al duals oa
(sl (538 ) A all J ) (i o8 *
States that every object continues in a state of rest or of

uniform speed in a straight line unless acted on by a non
zero net force

e Jad dde yull ol 5 fi) ailla 8 sl iy of e
L Aha e 3B 48 izl
* depend on the a mount of matter in an object

(Z\ﬁﬁ\)(mass) salall S e ading
(41l ) Is measured of the inertia S el Gl 4

The greater the mass of a body the greater is its
resistance motion

S seadll 33 3 anall JIS PECNRIBRS
ké ‘5.&5 M\UAL@DLJ
S 1 kg =0.0685 slug

The Sl unit of inertia is the:
oan g Al (paud (AN guall)
i Spatiall anall Gl o USLe iy oY Jiay -7 (1A ) sacdl
dfade figallediS ja iy g s Jady 308 de juy

If no external forces act on a moving object, it will: A continue moving at the same
speed
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continue moving at the same velocityV

mass :- 4l
Is measure of the inertia of a body

s amn S I gl 4y Ll D) 4 ALY

* The greater the mass of a body the greater is its
resistance to motion .

S seadll 3y amall A gl ana o)) LS
Sl unit ost8 3a 5 mass (4L ) (kg)
1 kg = 0.0685 slug
* Equilibrium Q183 o #8
Mechanical Equilibrium:- - -Ss8&aall o) 35y
e (s skt (gl dliana 0S5 () Y O Y] Gaay (S
Is a stat of on change with no net force acting
). F net = Zero

The net force on an object equal zero this is equilibrium
Rule.

* The vector sum of force on a non — acceleration object
‘)M=&JMAJMJ\PMA]\L5JSBJSS\¢AAM
YFnet=0

1- object at rest are said be in static equilibrium .
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- Sl O ) gy O sSall Al 8 sl

2- object moving at constant speed in straight line path
are sand to be in dynamic equilibrium .

Sl Ol 51 e aiiue bty A5 de o & athy (5] sl

If an object is in mechanical equilibrium, we can say that: it has
constant velocity

3 sall sl ¢ sana D asiine Jady 5 A5 A o jady Cogu 43l SilSie ) 350 Alla 8 ansad) ()5S Laic
Jisall (5 gl alde

Inertia means that

an object at rest tries to remain at rest, and a moving object tries to keep moving\/

G gl &) 5iley any ISV 08 0588 O S

33, If two equal forces act on a moving cart in 3°.1fyou stand at rest on a pair of identical

opposite directions, we can say about it that: bathroom

A it has acceleration scales, the readings on the two scales will always be:
B it is in static equilibrium A each equal to your weight

Citis in dynamic equilibriuny B each equal to half your weighty

D nonzero met force acts on it C each equal to double your weight

“ s . - D different from each other
sal)) A AuSlalay jliall A dygluda (g < 13

O ol ol s Al g Gl e s 0 (a3 B iy 2
O3 s gl gyl g s g e JE 1A 0S5 g gl i 550
Sl Ll sl el

34, If two equal forces act on a stationary ( (8w )
book in opposite directions, we can say about it that:
A it has acceleration

B it is in static rquilihrium*J

36. A man weighing 800 N stands at rest on two
bathroom scales so that his weight is distributed
evenly between them. The reading on each scale is:

Citis in dynamic equilibrium I: ;'(}l{{]l : \
D a nonzero net force acts on it Flﬁl}l.:lN (3S ()Je JS 8OO N Ja M) (19 O s

syl b Auslalag jaiall b dglda gligh it 13 | DBOON 400N g1 CsH il i) 2
e gana O ol ol Loy (ilice Ll (Sl pusa o
St 1 W ) (s ] sl




37. A 80-kg painter stands on a 20-kg painting staging . -
( a3 Ak ehat hangs on two ropes. I the staging s 40+ 1 W0 forces act on a crate and the crate s in

at rest and both ropes ‘hm'e the same tension, the eq uilibrium. These two forces are:
e o cach rope A (100 N, right), (100 N, left)y
SN[ g i g o] B(I00N,righ), (50N e

D 1000 N zthM”""“”iJ R C (30N, night), (100N, left)

D (100N, right), (1001, ight)

IT+IW=0
ETZZW—?.ET:WP+W,: N m,‘l i,‘luiuh ,H.III
(80 x 10) + (20 x 10) = 1000 N = ‘-‘Pd-’m‘ _”"-*”'“ Fragle
T =T,=2 =22 500w JA e il 0 g W il

ll-p"‘ﬂq“...ﬂa.'u_’

force and the low of acceleration
g oluill () 538 5 5 53l
- g ol gl SEN (g (53U
Newton second low ( The low of acceleration )
F=ma
F = total Force — il g sanse
m = mass — )
a = acceleration — g bl

The force is directly proportional to the acceleration if
the mass constant

A A ()5S Ladie g lastl) ae Lo e i 3 gdll
The stronger the force the larger is the acceleration .

The weaker the force the smaller is the acceleration .
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The mass is inversely proportional to the acceleration if
the force constant .

A5 38l S Ladie | & Hlil) pe LuSe i 41K
Sl unit 398l (b 32 5 ( Newton ) (N )
N =kg.m/s?
Or in British system 1 Ib = 1 slug ft/s?

Metric system 1 dyne = 1g cm/s?

Example :- what force is necessary to produce an
acceleration of 6 m/s?> on mass of 5.00 kg .

. 5.00 kg & ylaie 4il€ 5 6 & Hlus LY da D 558l L L
F=ma

5.00 X 6.00 = 30.0 kg m/s?

3SF  3SF 3SF

Example :- if there is a net force acting on a moving

Example :-

what force necessary to produce an acceleration



2.00 ft/s?> on mass = 3.00 slug
m =3.00slug , a=2.00 ft/s?
3.00slug X 2.00ft/s® =6.001b 11b=1 slug ft/s?

53. If an object’s mass decreases while a constant force
is applied to it, its acceleration:

A decreases On AauSe ANl oY
B increasesy Lo poludlly Al
C remains constant Byl gl

D changes according to volume

54. If the net force acting on an object decreases, its
acceleration:

A decreasesy
B increases
C remains constant

52, An object’s acceleration is directly proportional to D changes direction
the:
A net forcey

Om Ak dBNa oy
£ i)y Aduadll 3 gAll
ALl o gl a

59 . The net force on an 50-kg crate is 100 N, its

B average SpBEd qrwl G (g8l acceleration is:
C mass A0.5 s’ 100
- Bl m/s' net 2
a=—=——=2m/s
D inertia 1= Fet C2misy m 50 /
it D 5m/s!

Gravity and weight o) 5 3ndadl
avall (V) Qi @ - )
Weight :- The force on an object due to gravity .
Unite of force is the Newton (N) .
* Free Fall - acceleration due to gravity g = 9.8 m/s?

g=2322ft/s*> , Fw=myg




(a) The upward force
of the hand equals (b) The downward
. the downward force of the
FW - We'gh force of the weight. weight is now greater.

m=mass , g = 9.8m/s? ( metric)

The weight of object is the amount of gravitational pull

exerted on an object by earth .

(Al ) 38l Ao g0 annll Qa HlMa e 3ok o ()

G55 | Ay pale 548 Fn=5N
oY) e sl

l r Fw = mg
saibyaall Cida 58

b5 Freme=SNOa |y Llaiy = Fg ol Cla 1) -1
no . & i i Vs (balance ) _AY) adi laalaal 4 i

Fu =N acceleration
a da ela s 3 aua Lnal (S 13) 4l Al -2
3N )
ji J 3N Lldiey cllSia¥i s 8 5l 5 2N 558 3 )auall o2
B gy Lo Jlost ) o€y UL 5 TN s 558 Aliana 8 Ml

le lud i unbalance force 4 yia uall 3 ll
Balanced forces

*

When forces affect the body without changing its
movement.

32
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.Works in opposite directions *
Affects the body always static *

A A el O O30 s (B B i Ladie ¥ A3 ) (5 8l
il Sl e (& i85 duSlaie cilaladl 8 Jan

Unbalanced forces
.Lead to change body movement *
.Turns off or reverses movement *

Affect the moving body *
Gl e Jaxd s pueal) A8 i N (g35 * & 3iddl e (s 58
S ale a8 S5 F 5 Lealad) jpad 5l S el

If the force is not balanced by other force an
acceleration is produce .

ple plad anall ans L 45 jia e 38l cilS 1))
Example :- Find the weight of 5.00 kg

F

v =m.g=500x9.8 = 49N

3sF 2 sF
& simall 8 ) iy

Example :- Find the weight of 12.0 slug s
E,=m.g=12.0x%x32.2ft/s? =3861b

3 3
* weight versus normal force

normal force = (Fy) 42 saxll 358l 5 (3 5))



When an object is in contact with a surface, a force is
exerted on that object by the surface . this force called
( normal force)

oS i A see 58 aa g (Y1 (eedl L s Ladic
FPARAS 03 22 58 ) el be pa
203 senll 5 gall 53a

A

D

Fy

v F,

Magnitude Fy = F,, magnitude
* Example :-
The normal force a 2 kg book lying on a level table
A gall e 5 sa sa QUS40 ganl) 8 58l) ol
Fy = F, 4 Ry

/17

=2%Xx98=19.6 =20N

1sF 2sF = 20N

> Fn=Fg
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* mass versus weight 4S5 ¢ 5l

S 0ol 5 LS (e 5l

oy A (sl S (Y o e @ il ae Al a5 AL
o oaYh Gleanaldl AU G ey 138 duca V) Apdlall 5.8y,
OO st ¥ Y e anall (s g el o e s

el e

* The mass is constant when moving in earth surface but

the weight can be change when change the gravity .

a1l

oo

(sealer) 4xld 48 & (mass) ALl -1
a8 dad Ll 2a g0 (g

. (unit) (kg) lesbdsasy-2

0 = ameall A1 (55 (o (Say ¥ -3

mass # 0

-

A Attt oA s AN da s oA Attt a2l

Al (vector) 4% S 4 (weight) -1
oY) S e e Lealad) 06 g ola) 5 dad

38l Ban 5 g1 (N) isaill Bas gn Ll Bas 5 -2

& a5 sl 4dand (55 o )50 Sy -3
el B agde Ll ol dlls

e A ey lee dutlall e vt vcties o |




-" ‘\.A@_A CiUasMa *
75 kg =43 ( Astronaut ) sbad Ja 4LS

(the g = 9.8m/s? a¥) zhu o 4dall 58 Cilual
weight )
FE,=mg=75x%x9.8=735N.

&l Ll 55
s e Zla) el mhas e elizadll da ) 05
Weight - 1, = mg = /5 x 163 = 122 N

- alaa Sl *
Mass remains the same , but the weight varies
according the gravitational pull .

ceall B iy o)) OS1s ARU A ALK])
Mass — Fundamental quantity
Al LS o ALK

The weight and mass are directly proportional in given
place .

L Ol e L o | gy ABSY (54l

36



* mass versus volume aaall 5 4l
Mass :- The mount of inertia or material in an object.
Unit :- kg
Volume :- measure the place occupied by object

Unit:-m3 , cm3? , Liter (L) , ft®

Lead
o =

air

Same volume but different masses

More mass contain in object, the greater its inertia and
more force it take to move it or change its motion .
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47. Mass is a measure of an object’s:

A inertia¥
B volume
C density
D speed

48. Mass is an object’s quantity of:
A energy

B mattery

C dimensions

D momentum

50. Two identical harrels (Js ), one filled with oil and

one with cotton, should have:

A same mass and different inertia

B same mnertia and different weight

C same volume and different mass\’
D same weight and different density

51. If the Earth’s gravitational pull is 6 times that of
the Moon, an object taken to the Moon will have:
A same mass and less ‘u.'n:ighl"\uJ

B same weight and less mass
C same mass and same weight
D less mass and less weight

49. The SI unit for weight is the:

; :cl};“ ol B 0e Gl B Ll W) Andlal) e B8 RS 1Y
o AR Al ) S JESE 1 ) b el Apdlad) a

Cgﬂm [‘n.uaﬂut_ﬁj‘,;.ﬁﬂ!uuﬁlﬂ

D pound = 9

Friction ( <l\Siay))
5l Ll ey AT i e pda agle il 3 68 -0 LSS
omeSlatia Cpalaily LegS jad die il cpadaidl 33 s gall

Is force that resists the relative motion of two objects in
contact .

Qi
— 1" F Ja

uSlaic 5 8

- SKIAY) B g8 Aaiad *
* depends on the kinds of material and how much they
are pressed together .
. Lagin hazrall 48K 30kl g 58 e Sl 5 8 adial *
mhan o Legin clilaily) 5 dpadand) clp giil) Lgpns SAIAY) 5 58 *
.3 gal)



Fraction force causes the ting surface bumps . (stickiness)
of the toms on a materials surface .

)y LalSh 40 5k A8 KAl 548 ¢ alua¥) & gl (g A830a)
CSlEaY) 3 8 Cchal ) padadd) A5 g8

The relation between the roughness of object and the
force fraction is a direct relationship the rough of the
surfaces, the greater the fraction forces .

Lo dSlae 5 Ll diadlall pdasall ae 43l 50 568 (2 Laila GISEaY) 5 58
QESM

Frictions is a force that always acts parallel to the
surface in contact and opposite to the direction.

* Friction resists motion.of object in contact with each
other .

4 Gl anall AS ja o 5 SSIY) 3 58

* Friction.increases as the force between the surface
increases .

COanhand) G 5 A 330 ) e SIAY) B 8

The area of contact is not relevant
SV A ) el dal
Sl adiat ANSiaY) 5 48 (K1

Fraction depends only




1- nature of the materials

2- Force pressing them together

ot A 5 g Alola

Friction Force , — Ff = f\/I FN—> Normal
Force

Aiae b Coefficient of
fraction
SAEAY) Jalza
If M = very higher — too . ig.. surfaces.

acls
M — very small = too smooth surface .

( not too smooth )

1S G oS0 sLude

dan g Al aa o Y SKIAY) Alalaa

does not have unit because the force unite always M
cancel .

Friction AV g 5

1
™ y ¥

Static Friction Kinetic friction ( sliding



A farce of 170 N is needed keep 5230 N wooden box
sliding on a wooden floor what coefficient kinetic .

530 N A sanll 458 Hlate (gaba Ao el adl 170 N Lo Hlaia 548
00 SI<iaY) &m@u

Fr =M Fy
170 =M. 530 > M =222 = 0.32
530

By s M

Total force in on Dimension
h‘jb&\@&jﬂj\ &}AM
sl qand oladY) a3 ) cuilS 1Y) -1

-> —_—

jlet force

9N

ON



1- Two worker push in the same diction to the right on
crate . The force exerted by one worker 150 Ib the
force by other 175 Ib Find the net force .

@82 Js¥) Jalall olai¥) (udil (il ) (§500a G sadu Dle 2 5
CAlasall (g 68l sl 170 @m\ jgmt_u 150 la Hlasa 3 48

to the right . F,,; = 150 + 170 = 325 Ib

2- The same two workers'push the carte to the right and

the motion is opposed by static fractional force 300 Ib
find the let force.

5 AullaadS paaa 68 5 cpadl (5 gaba Glady GMle 2a g
cAdasdll 3 8l aaa) 300 1b Jlaiay SLal SlSiAY)

150 —b

¢ 3004 cll<iaYy) 5 48

to the right F net = (175 + 150) — 300 = 253 Ib

3- The crate has mass 5.00 slugs what is it acceleration

when the worker are pushing against the frictional
force ?

e Se Jalall a8y Ladie & Ll g8 W 5,00 slug 4SS (3 goua
L SlKiaY)




F=)f=(75+150)—-300=251b

F _ 251b
F=ma »a=—==—=05.0ft/s?
m 5.00

Ol ALl Ao a5 daal) A ) e (3 p2ba (add ady Ledie -]
& oY) 5 aiill G SISV 5 g8

pdall 58 uSe g Ay gludia OST Cogs ——p

558 5 e de sy frdadl) A o 3 s2ia pday i Lo (il =)

_M\@Azﬁwdéiﬁjﬁdjﬁqy

Law of action an Reaction
(Jadll 32 5 Jadll ( 5318)
* Action and reaction force .
Gl (g (538 sa J=all 33 5 Jadll 538

SatY) 8 anSlays laially 418 glse Jad 53 Jad S




The third low of motion . The low of action and reaction

can be stat as follows : To every action there is always

opposite equal reaction .

* The magnitude of the reaction force always equals the

magnitude of .

Jrall 3y oty Ly (golus Jaill 5.8 )laia

Reaction or

60. In an interaction between two objects, the action
and reaction forces:

A are perpendicular

B do not cancel each othery

C add up to zero

D are on the same object

61. When a man pushes on a wall with force F, the wall
pushes back on him with force of magnitude:
A zero

B F/2 — -
C Fy Ay Juil) gk Sld SUED 00 gl 0 9B s
D2F b ASlatia g jlafiall & 2 gloia 0 585 Jadll

62. When a cannon shoots a cannonball with
acceleration a,, the cannon recoils (Se Jwith

acceleration a,such that:

A ac=ae Al B adaad) Skl 2ie
B acis much larger than aw g O B AR Akl
C acis much smaller than asy Al 1‘""’_“ ol aRaall 38
Dac=0 Lagia J8 4058 CaMGE ) wanay

63. When a cannon shoots a cannonball with force Fu,
the cannon recoils (£.2) with force FFe such that:
A Fe= Fu{

Work ( J=all )

bullet;"il,,-”"

62, When a man streiches a spring with a 100-N force
(within its elasticity range], the spring pulls him back
with:

AON

B3N

CI0W

D20ON




Work :- the product of the force in direction of the
motion and the displacement .

2 (F) Loe 368 ama o Lo (s i1 13 8 -0 Jedlly aiady
ol & sl (5 L laie A8l anallda) 3] 558l 028 Cas g 81 (5 siuna

AW X 8l @i Juala = Jo3) o)a
MXM =des=aX G mlealBtong
British system (u .s .system) = work = pound X feet = ftlb

Lase o Wlls 5% O S Jshaall Jacl) *

. i\A-J}'i slasl D 3;3:;5 olasl OIS 13 © o ge Jdazll =)

aal W oladl HaSe 3 gall oladl IS 13 1 il Jaildi =Y

_a_*;ij}'l C.A SJL"' CPA P -

e 3
> - -
6=00 W=Fd e Ja
> W:OO ptna Jas
8 =90°
< e d > W =—-F.d sxlas s
& =180°




- M\&s:\lm\

Find the mount of work done lay a worker lifting 225 N
of boric to height of 1.75 m

adlad 225 N u)\ms@%@JJJM\ BEN | IR KY PRI
1.75

W =f.s=225 X175 =393.75 =394 Nmor 394 ]

Worker push 350 b cart a distance of 30 ft by exerting
constant force of 40 Ib . How much work ?

W =40x30=1200 ftib
Olage Olnd callaty Le Jaudh & gaad ddaadla *
3 5l) as olatl 8 ddlis -2 5 Pl -]
1- application of force .

2- movement of something by the force.




Yl k
S oady Al Sk Jan Vo duia Slala a5l padiill -1

Jand Ja Y Al Lt s a5 ana Lo add Jasy Ladie -2

6 =90 A o Ay 58 Al
E

W=s.f cos@ >w=0

L0 =0 S e Y58 ek 530 lasy 35201 sie -3

5
. AL .l 15 i i Al
el N JJL;E.EL.J\-FJ:JLJ.

- Fsing A oallslad
“ ¥ : - -
58 b Al 5l F - wada I pbl| ""rl-"'é_l
sladl o dus s
g =90 & =l F cos®
R
N =F. scosf




B PTI

4- Cart move 10 m in the same direction as 20 N force
acting on it the workdone W = F.s = 20 X 10 = 200/

EXAMPLE

=
A person pulls a sled along level ground a distance of |15.0 m by exerting a
constant force of 215 N at an angle of 30.0° with the ground (Figure 2.31). How
much work does he do?
FIGURE 2.31
Itz
F o= 215 ™
s = 15.0 m
8 — 30.0°
W=z
Basic FEqguatiorn:
M = Fs cos &8
Working FKguation: Same
Substitwution:
MY = (215 NHI15.0 m) cos 300
— 2790 N m
— 2790 J C1 N — 1 3y
* - oo . “ “ TR K .
AW aﬁ;kﬁ&&yf%@u”ﬂu\sjj
N -~ . -~ - Y.,
(-)M\)@JM\L}&JA)‘\SJJ\JAJU&&

Junaid and Sami use a push mower to mow a lawn. Junaid, who is taller, pushes at a
constant force of 33.1 N on the handle at an angle of 55.0° with the ground. Sami,
who is shorter; pushes at a constant force of 23.2 N on the handle at an angle of
35.0° with the ground. Assume they each push the mower 3000 m. Who does
more work and by how much?




uiall 3213 ) aMower =

l=llA lawn =

Data:

F=33.1N F=232N

s = 3000 m s = 3000 m

# = 55.0° # = 35.0°

W=7 W=7
Basic Equation:

W= Fscos@ W = Fscosf

Same

Working Equation: Same
Substitution:
W = (33.1 N)(3000 m) cos 55.0°

W = (23.2 N)(3000 m) cos 35.0°

= 57.000 N m = 57.000 N m
=57,000] (INm=1J) = 57.000]
Junaid / Sami
//
,;/
(e ~
for

They do the same amount of work. However, Junaid must exert
more energy because he pushes into the ground more than
Sami, who pushes more in the direction of the motion.

49
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Find the amount of work done in vertically lifting a steel beam
(4:3Y sd 4le ) with mass 750 kg at uniform speed a distance of 45 m.

Here the force is the weight of the beam

Data:
F=mg
m = T50 kg
¢ = 9.80 m/s>
s=45m
W=7

Basic Equation:
W= Fs = mgs

Working Equation: Same
Substitution:
W = (750 kg)(9.80 m/s*)(45 m)
= 3.3 % 10° (kg m/s*)(m)
=33x10°Nm (1IN =1kgm/s’)
=33x10°]  (1J=1Nm)

Do you see that 330 kI would also be an acceptable answer?
Power ( 3_all)

Power :- is the rate of doing work .

w work

t time

— =—===watt
t S S

: W Fs N
Unltofpower=7 > =

Hors power (hp ) = 550 ft Ib/s = 33,000 ftIb/mint
I hp=3/4 kw=750w
i gl x5l = Jadd)
Jadll Jsa 4lS Jad 51S3600= Lol 5 5Ll



A freight elevator with operator weighs 5000 N. If it is raised to a height of
15.0 m in 10.0 s, how much power is developed?

Data:

F = 5000 N

s = 150m

t = 100s

P=1
Basic Equations:

P = % and W= Fs
Working Equation:

pFe

Substitution:
b (5000 NY(15.0 m)
N 100s
= 7500 N m/s

The power expended in lifting an 825-1b girder (s =) to the top of a building
100ft high is 10.0 hp. How much time is required to raise the girder?

Diata:
F=8251b
5= 100 ft
£ =100 hp
=7
Basle Equations:
i
P = T and W= Fs
Waorking Equation:
_ W _Fs
R
Substitution:
. (825 1b)( 100 1)
- 10.0 hp
_ (8251106 R) 1k
10.0 hp sso b
5
= 1503
bh o ki Lo R N T
e "B he x (0= 52) = g (e x 335) =+
5

The mass of a large steel wrecking ball is 2000 kg. What power is used to raise it
to a height of 40.0 m if the werk is done in 20,0 s?

Data:

m = 2000 kg

Basic Equations:
P= % and W=Fs

s = 400m t=200s p=1

Working Equation:
Fs

P= T

Substitution: MNote that we cannot directly substitute into the working equation because our

data are given in terms of mass and we must find force to substitute in P = Fsit. The force is

the weight of the ball:
F = mg = (2000 kg)(9.80 m/s) = 19,600 kg m/s? = 19,600 N
Then

o Fs _ (19,600 N)(40.0 m)
Tt 200

= 39200 M ms
= 39200W or 392KW




A machine is designed to perform a given amount of work in a given
amount of time. A second machine does the same amount of work in half
the time. Find the power of the second machine compared with the first.

Data (for the second machine given in terms of the first):

=W
tmlimt
- 2
pP=7
Basic Equation:
W
Pr=—
!
Waorking Equation: Same
Substitution:
W i W
P=T= Ws+—=H0 x—=2(T) =2P

Thus, the power is doubled when the time is halved.

A motor 1is capable of developing 10.0 kW of power. How large a
mass can it lift 75.0 m in 20.0 s?

Dhata:

P o= 100kW = 10,000 W

5= T50m
1= 200%
F=7

Baslc Equations:

w Fs
P=— and W=Fs or P=—
¥ )

Working Equation:

F=—
5
Substitution:
. { 10,000 W (20,0 5)
a 75.0m
Wi INmE
= 2670 — IW=1ls=1Nm's
2670~ X — 7 i 1lis=1Nms)
= 2670 N
) 7 1 kg mws®
I g 1) VL = 272kg
g 9.80 s I N




A pump is needed 1o lift 1500 L of water per minute a distance of 45.0 m. What
power, in KWV, must the pump be able to deliver? (| L of water has a mass of | kg.)

a4

— 1 —
Data:  m = 1500L x 7 = 1500 kg s = 450m t= | min=600s
g = 9.80m/s? p=17
Basic Equations:
P=IH' W=F and F=mg or P=$
Working Equation:
- mes

p
'

Substitution:

{1500 kg)(5.80 m/s%)(45.0 m)
a 600 s

P

2
= 110 X 0% kg m¥s (|w=%= "‘:m _ '{ksﬂ':ﬁ}{nﬂ}

= I kg mzf‘s)

I kw
= 110 x 10 W x ——
107 W7

= 1 LO KW

Energy (43all)

Is defined as the ability to do work
- agdal) e ALl
, kinetic (&S~ ) | Light (<2s=) , heat (k)
chemical (4ikws)

Si system Joule (J : by
) u.s system ft.lb

Mechanical Energy 4:S:Suwll 4aUall

The mechanical energy of a body or system is due to it
position , its motion, or its internal .

A gl daia e dus (3 Akl ol anall A0S0 AU
LRI aas
There are two forms of mechanical energy :-

- Sl A8 (e ple 8 2 5




1- Potential energy 4lS ddlk
2- Kinetic energy  4S )~ 4dlla

* 1- Potential energy is :- is the stored energy of a body
due to its internal characteristics or its position .

S Alalall Aailiad Caun aal) (e 4 yial) A8l s 43S ddlk)
. MJA
* internal potential energy is determined by nature or

conation of the substance .

Sl Al 5 A e e talall 2l Z8U ayn3
* A stretched bow ( wesdll 5) aedll

2- Gravitational potential energy :

(Asa V) Apdlall G A5 e A8l ) —; dpdlad) dnal<) A8

a6 el Ll (S s ga Aol o Laaaas o5y ) A3 o

. e
Determined by the position of an object relative to
particular reference level .

D Jiae
Water in an elevated reservoir (i Ol)a SHela)
Dha = (L)) siuall die PE pua dll 48 *
PE =mgh

m : Mass




g:9.8 gLl

h: w6 siue lSa (o amall 22y

Reference level

ailis

Y

| level (ssiew)

LH.GT ‘_.ﬂ d“j..‘;l.a Cj-" e

¢ 5Ll 430l Z3UAL 2o 35 Ja Gleadllddasa 85 v ad ) 2ic *
Al d8al) ala 35 U sl &5 ) 5 LalS g 2l 35 and

The potential energy of 10 N ball is the same all 3 cases

because work done in elevating ft is the same .

PE =mgh =5Xx98Xx3 =ball =5kg




A wrecking ball of mass 200 kg is poised 4.00 m above a concrete platform whose
top is .00 m above the ground. (a) With respect to the platform, what is the
potential energy of the ball? (b) With respect to the ground, what is the potential

energy of the ball?
Sketch:
Data:
m=200kg h =400m hy; = 6.00m E, =1
Basic Equation:
3
E, = mgh | I |
Wearking Equation: Same 4.00 mphy L
(a) Substitution:
Ep = (200 kg)(9.80 m/s?)(4.00 m) Q 2,00 m
™ ¥ J
- 740" 1) [1)=1Nm= | kgmi)m) = | kg m?/s?]
# kgt it

= 7840 | (which also indicates the amount of work done by gravity on a faling object)

(b} Substitution:

E, = (200 kg)(9.80 m/sH(6.00m) = 11800 L7 \

s’l x Q m}ﬂz

* kinetic energy ((4S_~l) dddall )

= 11.800)

Kinetic energy :- is due to the massand the velocity of
moving object .

1
Ek = -m V2
‘2/ > Velocity of object

Mass

If the object speed doubled — Kinetic energy is
quadrupled

Kinetic energy and work of moving object

If all work transferred into kinetic energy .




Total work = net force X displacement = kinetic energy

1
or F.S=5mV2

A pile driver with mass 10,000 kg strikes a pile with velocity 10.0 m/s. (a) What

is the kinetic energy of the driver as it strikes the pile? (b) If the pile is driven

20.0 cm into the ground, what force is applied to the pile by the driver as it strikes
the pile? Assume that all the kinetic energy of the driver is converted to work.

Data: m = 1.00 x 10*kg v = 100 m/s
s = 200em = 0200 m F=2

(a) Basic Equation: Working Equation: Same
=1m2
Ey=3m Substitution:
E; = 1(1.00 % 10* kg)(10.0 m/s)?
' 2 2
= 5.00 x lOSkg—,- X l J,_ = [1J=1Nm=1 (kg m/s“)(m)=1kg m‘/szl
¥ k‘g wmey
=500 x 10°) or S500kJ
Sketch: i =
(b) Basic Equation: Working Equation: m = 10,000 kg
" 2 v=100ms
By = W="Fs F= -—‘5 [Use £; from part (a).]
Substitution: = T e
A I' : $=0200m
_500x10°2  1Nm s 1=

F

= T0200m 12 (dim L) E
=250 % 106N 118

|
A 60.0-g bullet is fired from a gun with 3150 | of kinetic energy: Find its velocity.
Data:
E. = 3150]
m=600g = 00600 kg
v=1

Basic Equation:

£, = Lm?
Working Equation:
]
m
Substitution:
= Jiifé.?.f; 5 'kg.";w (1= INm = | (gmishm) = | kgm?ss]
= 324 mfs

Conservation of mechanical energy

4SSl d8al) ) g3
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* low of Conservation energy
A8l Jaas oy 4118

Energy can't be created or destroyed it may be
transformed form one form into another but total
amount of energy never change .

* mechanical energy = KE + PE

" Conservation of Mechanical Energy

7

I

o%-\-\‘““_,_
s
y )
\‘*;_ .
w A E, EP
fc) )

Kinetic and potential energy changes in a pendulum

Assuming no resistant forces, such as friction or air resistance,

* The sum of the kinetic energy and the potential energy of the bob at any instant
is a constant

* The bob would swing uniformly “forever.

1- After a falling object reaches terminal speed the net force on it is
zero

2- The normal force on a man standing on a level concrete floor is

same as his weight

for a moving car if the forward force of its engine is 9500N air resistance on
4000N and the force of friction on it is 4000N the car will
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accelerate forward

Action and reaction forces are always
opposite

If the net force on a 20kg box is 80N its acceleration
f=ma

80= 20kg *a so a=4 m/s2

If a car average speed is 80 km\h the time it takes to cover a
distance of 400 km ISType equation here.

t=d/v = 400/80=5 h

The kinetic energy of a 10-kg toy-car moving at a speed of 2 m/s is

2

Ek=.0.5 xm x v

510 *4=20j

Ball thrown vertically downward , the downward speed is
Increasing 2 de yull (18 iy 5 S a) Nic

falling object in free fall we can neglect
Air resistance

A moving object likes to keep its state of motion this is mean

inertia

Kinetic friction less than static fraction

2 worker push box on friction force 700N One push 500 and the another
600
500+600 -700= 400
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When a falling apple before reaching "hitting" the Earth's surface to
be energy usSs Lo,V adauw "lgollas )" lelowoy Jid a>las lnaus | lodic
aiS b

PE and kE -
Only PE -

Only KE

When a body drops from the top after 4 seconds how velocity is

it?

S uelall, (o929 jeo dslwVl dc,ull (9SG el o bbgawll aic
Vf = Vi +at
V=0+10"4= 40 m/s

Mass = 2Kg and the kinetic energy = 10 J find the speed ?

E ! &
= =-m
2
3.3 m\s
The relationship between potential energy and high ?

b

If you throw ball vertically the kinetic energy decreasing

Heat is energy but not force 6¢9 cuud9 dSlb ,uiss 6,1,

After a falling object reaches terminal speed its speed constant

apl aic ,w aguwas Seasll dc jull dgnvyy puw> bgsw a2y



If no external force act on the moving object the acceleration is

Zero

As she falls faster and faster
through the air. her acceleration

a) increases.
b) decreases. <mm
c) remains the same.

1) The work requires to lifting a 50-kg sack a vertical distance of 2 m is: [
a) 1007 b) 5007 c) 10007 d) 200071
2) The work requires to lifting a 25-kg sack a vertical distance of 4 m 1s: (]

a) 1007 b) 5007 ¢) 10007 d) 20007

3) Two cars are raised to the same elevation on service- station lifts if second car is
twice as massive as the first car, the gains potential energy compared is : [0

a) PE,=2PF, b) PE,=PE, ¢) PE,=0.5PE, d) PE,=3PF,

I
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4) A moving car has kinetic energy, 1f it 1s speeds up until 1t 1s going 4 times as fast then
the kimetic energy compared 1s: ()

El) KE2:2KE1 b) KE2:4KE1 C) KEQZSKEl d) KEzzlﬁKEl

5) The watts of power expended when a force of | N moves a book 2 m1in a time
interval of 1s?

a) IWatt b) 2Watt ¢) 3Watt d) 4Watt

6) A person drops an object of mass (m) from the edge of a bridge of height (h). The
object’s speed just before hitting the water is : ||

a)v=2g.h b) v=2gh’ ¢) v=(2gh)" d) v=0.5gh

7) A 50kg person runs up a 10m stairway ( k) in 15s.what is the horse-power rating of

8) What is the kinetic energy of a 30 gram bullet traveling at 300nvs? [

a) 1357 b) 1357 c) 135017 d) 2700 T

9) The metric unit of a joule (I) is a unit of :

a) Potential energy b) Work ¢) Kinetic energy d) Any of the above

10) Two objects have the same mass, but one is moving twice as fast as the other is.
How much more work will be needed to stop the faster object?

a) The same amount  b) Twice as much ¢) Four times as much d) Nine times as much

11) In the simple pendulum (bob), if the pop is moved to one side and then released. At
the instant of stopping. Which of the following statements is correct?

a) The bob has 100% kinetic energy and no potential energy.
b) T'he bob has 100% potential energy and no kinetic energy.
¢) The bob has 50% kinetic energy and 50% potential energy.
d) The bob has 75% kinetic energy and 25% potential energy.
12) The work done in lifting a 20kg box to a 10m height is: [O)
a) 1007 b) 5017 ¢)2KJ d)5KJ
13) A 20kg cart is moving at 4 m/s. its kinetic energy is:

) 027 b)57 c)807 d) 160 T

14) The work done in moving an object at given speed is measured in units of:




