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Formulas — Equations - Constants

Forces in 1D

Displacement & Forces in 2D’s

y = kX + b Rz — A2+B2
F = ma 5 -
Fscale = Fg F ma R* = A*“+ B — 2ABcos¥6
kg = mg R A B
FaonB — —'Bonna sin & _sina_sinb

1km=1x103m,1h = 3600s

Ay =Acosf , A, = Asinb

g =9.8m/s?

Frp = meFy , Fs = usFy
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Which body of the following is not in equilibrium situation?
Toll Al (§ G JWI 0

A box moving on a smooth surface with constant velocity | | A plate placed on a dining table.
ool s (s 4l ds i dyoin Ggdine Uyl mhaw Jo Fa090 @b

A bike slows down when the rider applies the brakes.

Jolyadl 35Lad! Bulas Ledis ¢ LG A1y

A robe Is being pulled from both sides by equal and opposite frces
S aiag (rogluds (85 (8l S (1o o i




Which of the following objects is not in
equilibrium?
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If a block is in equilibrium, the magnitude
of the block’s acceleration is

de Hlwd lafe Sl ) 3B Ala 8 s O 9S: Ledic

Z.ero Increasing
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Decreasing constant, but not zero
Js sall (s ey 5 s

A 5kg bucket of water is pulled up using a
rope. The bucket is moving with constant
velocity. what is the tension in the rope?
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The following figures show the arrangements of three forces acting on an

object. Which of the arrangements has a net force equal to zero?
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Figure 2 JSA&0

Figure 3 JS&0)
Figure 4 JS&0
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In the figure, which of the following forces
must be equal so that Ahmad can pull the box
at a constant velocity?
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F4:F3 F1=F4

F3=F1 F2:F1
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A+C =B [
A+B = C[J
C+B=A[0
A+B+C =0 [
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An ice-skater who weighs 200 N is gliding CAS 1) | sl Je 3l 200 N 425 (b esa
across the ice. If the force of friction is 4 N, AN Sl Slsiay) b g8
what is the coefficient of kinetic friction? ¢ Sl dlsial Jalaa Hlata
p="7
Fe=4 N
! 200 N
0.02 0.20

0.04 0.40
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() FX=15N TFX=8.66 N

0) TFX=-5N TFX=1.33 N

0) YFX =0 JFX=0

() TFX=5N TFX=-8.66 N
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Which is correct for the vectors ? ¢ dan gall Cleaiadl 4l mosa 400N e é\

N=M+L | M=L+N

N+M+L=0 L=M+N




Y Component

X Component

—

A bus 1s driven for (12.0 Km) north then (9.0 Km) east.
What 1s the magnitude of its displacement?

Cleial 3 Hlatalea B LIS (9.0 Km) &8 Ylad (12.0 Km) aldla 3us

15.0 Km

21.0 Km

3.0 Km
1.33 Km
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The resultant of a 20 N force acting on an
object to the right and a 30 N force acting
on the object to the leftis ____

30 N 3585 Gaaall olails 20N 558l (5 68l Ahiana L
€ bl olaily

50 N acting to the left

10 N acting to the right

Dl 50N Ol 10N
10 N acting to the left 30 N acting to the right
D~ 10N (A1 30N

The figure shows the displacement vectors
of a car.

What is the magnitude of the resultant
vector?
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5.0 km

E
3.0 km‘

2.0 km

2.8 km

4.0 km

5.8 km
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i The graph shows the linear relationship between the force of kinetic

friction and the normal force acting on a block that 1s —————
pulled on four different surfaces A, H, R and Z. p e S R
Which surface has the lowest coefficient of kinetic| §; O
friction with the block?
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Which of the statements below 1s true?

Plania 4N &l jlall 4

The static friction force is less than or equal to the product of the coefficient of
static friction and the normal force

saalaiall 3 gall (8 3 oSl SMSiaY) Jalae o jum il (g sbai ) il 35Sl SISiaY) 5 48

The static friction force 1s greater than or equal to the product of the coetficient of
static friction and the normal force

saalaciall 3 gl 3 sSull SMSIAY) Jalas (o juin il (5 gy ) (o ST 35Sl SIAY) 5 48

The coefficient of static friction 1s measured in Newton, N
NU:;}.PE‘)A}JL;’}S"”M éJlShYl d.o‘.:.auulmﬂ

When the force trying to induce motion decreases, the static friction force increases
amal) S a gt 8l sy 5 Sl Y1 5 8 2 3
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dauaall daY) A Based on the definition of the friction force, which vector of the following represents the
kinetic friction force?
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0.460

0.920

0.541

0.221]
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Find the coefficient of static friction?
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Which of the following is true about
friction force ?

¢ A<iaV 38 ) Al daaa A0 ) jlal) 4

Lo ganl) 5580 o &) g Ladla GllSiaY) 5 68

Lo gend) 5580 e sadaic Lals SliaY) 5 &

3 ganll 3 g8l o sl Lila SlIKaY) 5 63

Loasanll 5gall o 5uSlas Ll SlliaY) 3 @

Ahmed is pushing a couch on the floor .

He is exerting a force F equal to the
maximum static friction force F and the
couch is not moving. What happens if
Ahmed exerted a larger force ?
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O d=210m, 6=35 3 Jled

0 d=197.6 m, =17 &4 Jad

O d=157.8 m, 6=23 Judd 3,4

O d=197.6 m, 6=17 34 Jled
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A tennis ball was dropped in air as shown in the figure.
Which of the following statements 1s true?

f
Chasnia AUl ) jlall gl JSAN L8 LS o sell b Lafill S g E

j

The ball 1s moving at a constant speed in one phase of its motion
| LiSoa dal e gaa) A A de jun 5 SN & s
L. :

The force F; is less than the force F; during the fall of the ball
: 5 S Lo gies IMA Fy 568l o S8l F 5 58l (68

The ball keeps accelerating as it moves
’ LS oa oA g Ll 45 Sl et

The force F» 1s called the drag force
; Asprall 3 58l F 858l s
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O Fg =Fd=0.0

O Fg=Fd

O Fg>Fd

O Fd> Fg
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Figure C JS&l

Figure D JSAall

Figure A JSall

Figure B JS&l

_——

| Which of the following best describes the interaction force

between Earth (E) and the ball (B)? | |
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Ezarth on ball F
s 8 e a Y earth on ball

s 8 e o)
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E.arth on ball l’éafth on ball
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ball on earth F F
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O FT=14.7N

O FT=294N

(O FT=4415N

() FT=58.86 N
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Assume objects in the figure have the same mass. Which body has the least
acceleration magnitude?
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The free body diagram shows the forces acting on a box with a mass of 34 Kg.
What is the acceleration of the box?
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O FX=51.96 N,FY=30N

(O FX=-4536 N,FY=-18.2N

O FX=-51.96 N,FY=-30 N

O FX=41.58 N,FY=54.3 N
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6.0

I

[n the diagram, what 15 the magnitude of

1.8

the x-component of the vector A
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What does the process of breaking a vector into its vertical and horizontal
components called?
s gantly 2uadYI aiSye J) domiad] ouds ko o 3k

Vector resolution Vector addition
dxiall Jud=5 Olgiall pox
Vector subtraction Vector multiplication
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A cat with a mass of 12.0 kg, slides down the banister. If the banister makes an
angle of 30.0° with the horizontal, what is the normal force between the cat and
the banister?
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0.98
1.96
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Based on the coefficient of frictions listed on the table, choose the correct relation
between the coefficient of static and kinetic friction for all surfaces?

Soad) HEGaY Jslas 0 dovioeall d8Mall sl ¢ Joaad! (§ dAomyaall HEEaY) Jolas @b (s Talazsl

Surfaces

Tl wd aamd (39Sl LGN Jolaag

Cast iron on cast iron
Glass on glass

Leather on oak

Nonstick coating on steel
Oak on cak

Steel on steel

Steel on steel (with castor oil)

SISE- Y Jelaos SISEo-%) Jolaoe
S >J) o Sl

0.15 1.1

0.4 0.94
0.52 0.61
0.04 0.04
0.48 0.62
0.42 0.78
0.08 0.15

Coefficient of static Coefficient of
friction kinetic friction

11 015
0.94 04

0.61 0.52
0.04 0.04
0.62 0.48
0.78 0.42
015 0.08

LS

a5 dsas e a3 ajao
gt e T
VW2 e oY 2 Al
3V92 e 3V

(&’15' — :‘JL"‘" 3Vsr e 3V




daaall Ay jadl Laall e caSal LS ald) Gll<iaY) 3 68 g Saalaiall 3 6811y A8Vl Ay a3
ALY Sl Jaal) a8 Al fe ddglda e o el

Jalay S oall dliaW) Jalaa Glé HSlal) ball JMA s

O 0.33
3.5
O 0.21 % 3 .
- 25 -
» 3
g 15 //
O 0.15 4
1 /
0.5 //
O 0-42 o 1 2 3 4 5 6 7 8 9 10

sadaidlsall Fy N



(m/s?) g sl

NET) i s e e il

0.50
0.40

0.30 7

0.20
0.10

A ' ' . i
ool it o A sl ﬂ
.ru.).“ (i @Mgw@bﬂw
) ol B e - 25
VAT PR O P



O O O O

auia ASya £ led DS JSED A S s el -
Al A AL Bl Jaa e Ve 4k 55a) s58) Alaaa

(N) s

|
’
|
4
|
|

(wsl) &Ml

sl Al
awadl 458 (4]




?Js.m_-,é_.gd\ éS;ﬁMMM&

20N

alall b Ao sasas dladl S ON -1

Omaxiclamls 40N 2
0.0N 3

Jbewlislail 40N 4



3 Jbs

10 M/s als &b dc,w anis an)) Ll 250 kg «cblS Lois Bgana 2300 Q55! SLSSsY) o8
Sasaall clads 353 lazs L .0.20 TSP JEN REI L CE (Y P P



Al e, coeu¥) o s Gle 52 N Lpjs andie oo o 36 N ils a2l aga 39,0 555 .18

Lie aSlly ggarall o US 038 o) tlo sl ) aaSe o caSIL Elies Bgnin us ooy .19
e ) 39a) Hlaza Led 0.55 ils gganally covn J) o oSl WSi> ¥ Jolas LS 13) 134 N
EIJERT g lais Yy g;,si oLl 3 oasall L s a0y o)



danall eyl i

() a=2.21 m % s?

() a=3.08 m x s

() a=0.65 m x s?

() a=1.06 m x s?
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When the elevator goes down with uniform acceleration (1.2 m/s’), how does
the person standing on a scale inside the elevator feel?
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He feels lighter.

Uyscadl sl =i

He feels heavier.

‘—.‘J“’kﬁ)‘u‘)&l:\:}“

He feels weightless.

3 459 alamily el

He feels no difference.
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Salem weighs (840 N) and has a mass of (84 Kg) on Earth.What would its
weight and mass be on the moon? (garth) = E(Moon))

¢ aill mlass e 4liS 5 45 )5 O 5Sem oS )Y mhas e (84 Kg) 43S 5 (840 N) alls o

(8(u=vn = g(oam)

——

Mass - aliK])

Weight - &)

Equal to 84 Kg , 84 Kg s s

Less than 840N , 840 N J8

Mass - 4l

Weight - &Y

Greater than 84 Kg , 84 Kg (e S|

Greater than 840N , 840 N -S|

Mass - alisl)

Weight - &5l

Equal to 84 Kg , 84 Kg (s sl

Equal to 840 N , 840 N (sslus

Mass - 4l

Weight - &5

Less than 84 Kg , 84 Kg (= J8l

Less than 840N , 840 N- Jii




45l s
65 kg

o\jgal\ulﬁ)@.E:l‘"’:\l\sﬁ\ﬂ\ogaﬁguhﬂdﬁv‘ytﬂgm‘;ﬁawo‘»&hﬁﬁe

g = 10m/S?

danal) Ay A

O Fg=0.0N

(O Fg=650 N

O Fg =600 N

O Fg =700 N




A person who normally weighs 700 N is

riding in a rather swift elevator that is .9.8m/s
moving at a constant speed of 9.8 m/s. If el @ e caradll JAI ) jue o (il (ad g 1)
this person is standing on a bathroom scale ¢ O el
inside the elevator,
what would the scale read?
more than 700 N 700 N

less than 700 N

[t could be more or less than 700 N,
depending on whether the elevator is
going up or down

Which of the following statements is NOT
true regarding Newton'’s third law
interaction pair?

¢ Jaliiadl Ul 1 g 3y

They are of the same type
g sl

They act on the same object

) (s 8 ) i g

They are equal in magnitude
)h‘é.nl\ f uuﬂjb.»ﬂ.n

They are opposite in direction

slad¥) 8 (pinslate
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(1.9m/s%) Eoldy suaall dpady Ltle . suan 4yaa | o Ui e (15 kg)

LS puap iy - 14
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120N O 150N O
BN 0O

180N O
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dasaal) oY)
O X=90 m, 6=38.66 % siall i <
O X=77m, 6=51.330 csiadl (3,

O X=73m, 0=45.460 &5 ¢ sia

O X=64 m, 6=38.66 %, wsia

dBlca (3 03)) gat dala & jady
o0 m
ddliva o giad) sad & ol g Aalad) S
40 m

da) W) dlasa A gl

A

50 m
40 m
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.135° ‘.sgl.uﬁ Lg.ﬁ..*' 0



Loke Alusd) oia J> asgl Slyaslj) Jlans Lo g 65.0 km g 6,2 125.0 km 5L s .1
Lgas s cBLL) 5,84 L g
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Al ddaY) ialJY) Alans sa i

R=A+B
- . i vl ' - 0
O R=.4m (A daid) g and) o gl 0=23.19) it ifEine
o - A
0) R=8.4m (A4 ilasal ooyl g =24.3)

0 R=9.m (A kel g land g g 5 =14.8')

O R=7.2m (Adidl glasd guing g q=1959) TS0

a3 Ll sl JSEN IMA (ra
A=3m,B = 5m

daiall piuay g

B

sl s
X

L& a8 43 9) 5 s gall

6 = 53.1°






Jalal Aliaaal) sl g ¢ o) Aluana (8 JSAY aldiudly olid) JSAI) (B daiia ga 3 g8 JS LS ja auid o (i gh i

daniall syl gal

O F(net)=8.4 N, 6=28.4°

O F(net)=9.5N, 9=71.6° | <«

1
2
-3
-6

O F(net)=6.3 N, #=54.2°



resultant force
ddua=al! 5}&1

equilibrant
Oyl gl g3

equilibrant
O3 gl g

tension force
S| 63_'9'

What does force C represent?

§ Ky e gall € Byl Jiad ko
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G10 General Physics - Bridge | zby - ebipall 2023-2022
fekkkk BONS* *% %%
Question 5 N st

The figure represents the path of a boat in the river jadl A i b JSI

By using the law of cosine

a) Calculate the displacement (R)

pladll Cua () 63l8 alasiuly

(R )asl3y) e cunl -

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

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

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

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

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

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

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

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

By using the law of sines

b) Find theangle (a)

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

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

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

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

oooooooooooooooo

all O gl aladduly

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

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

------------------------------------------------------------------------
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Which of the following forces always act
perpendicular to the supporting surface?

Couadlil) mlan e laalatia 5S4 5 @l (e

Tension Friction
IR AiaY) 5 68

Weight Normal
O 433 gand| 5 gl

Which of the following forces is not a
contact force?

€ oeadlil) 3 g8 e Yl Cad 400N 5 68l (e (5

Drag Weight
A3l 5 5l O
Normal Tension
43 ganll 3 gl A 3 8




Which of the following forces is an ¢ il s @ e JUe 40Ul gl o ol
example of a contact force?

Crakaliz o) 3 g3 duilall 3 g
BN AL Sl 5 gall
Which of the following forces is an ¢ oz e Jie 400 g g8l e gl
example of a field force?
2il) 5 68 a2all 3 g8
A iwdall 5 43




Which of the following forces 1s a Lhield force?

o

TUlsn s 58 has 405N o 58l 1o

a.i :
: The force exerted b}» Earth on the Moon '
E adll 3 W L LS55 Al 3 8l :
b.
The force exerted by a boy to kick a ball
B SH S 1 el S5 (Sl 5 S0
C.
The force a child exerts to pull a vase on the table
AN e 30 e e o JAL Loy 5 3l 3l
d.

The force of air resistance for objects falling towards the ground
\_}a__)'}” ol A 1.8 L0) {:.ll._.u_‘\u_/llj g_'lj_éjll d._.qj".s..a. 5 o8
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A (50.0 N) crate is resting on a plane inclined at (37.0°) above the
horizontal. Find the following:

(i) s glaall (358(37.0°) Dyl pmy Jila pedas e (50.0 N) 4 jg (5 gina i
fo Lea OIS Caaal

a) The weight component parallel to the plane (£, ) sl jlsall ()5l 48
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-------------------------------------------------------------------------------------------------------------------------------------
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-------------------------------------------------------------------------------------------------------------------------------------

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

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




2.0

0.32

A box of weight 20 N lies at rest on a slope which is at 30° to the horizontal. What
is the coefficient of the static friction between the box and the surface?

Y Jolas o .33 e 30° Dglyy Sl prdass (Ao 9gSuw Ay 20 N dijg (F9dive yiiuw
S rdawdly Gauuall (o L}}iu.l\

20sin 30
20cos 30




Which of the following is correct ? € A N el g

F=-F; cos © Fn=-F; sin ©




The free-body diagram represents a 227 kg
piano resting on an inclined plane.

What is the component of the weight
parallel to the inclined plane?

227kg IS gyl jall aval) Jabada JSEN i jay
e el e i
bl a5 gall )50 AS o late L

+y +X

30.0°

11.4 N

1110 N
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5 Jle

aidl GlS 13) o) adansy o oo 50.0 kg ailsS o)s 28, e gdod) 28,
i=ily 3.0 M dolus a8, assy caSill dls cre odudl fas |31 o) 525 N
Sellam ) L jan sl oS g Lol g5Laad) olS 13} .3.0 M/S wie
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Mariam pulls a box wé'igvhing (80.0 N) at a constant speed on a horizontal table, the
coefficient of kinetic friction between the table and the box is (0.25).

a) Write the symbol of each of the following forces
in the correct lable shown on the free body diagram
(Weight( F, ) - kinetic friction force( F ) — Normal force( Fy ))

Al paall I e el Jubeiead 6 A0 5 1 e e ) K-
((Fy )asedi 5l (F, ) (S oadl SV g~ (F, ) )l

b) Calculate the force( F, ) exerted by Mariam on the box. .3 giall o (g8 o ja gy i I (F, ) 6580 lie camal -
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Positive Negative
A go Al
Negative Positive
Al Az g
Negative Negative
O\ Il
Positive Positive
e A ye

Vector (F) is shown in the coordinate system below, what is the sign of (F,) and

(Fy)?

S (Fy)9 (Fx) oo S B)La) Lo ¢ 0BT LdlasYl plas (§ s 90 (F) doeial!

/
5 -
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