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Represent the position vector in the component form with 3D-Cartesian coordinates. Al s 67 & 68
11 Calculate the compoenents of a velocity vector (v x, vy, vz) by the time derivative of the position vector.
Calculate the components of an acceleration vector (a x, ay, az) by the time derivative of the velocity vector.
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12 Realize that in two or three dimensions, an acceleration vector arises if an object’s velocity vector changes in i or ( e 68
Calculate the average acceleration for objects whose velocity is either changing in magnitude or direction. 3.4 KL 68
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13 Define relative velocity and Galilean transformation. wedllall kS 80

Calculate the velocity of an object with respect to a stationary laboratory reference frame using a Galilean transformation of the velocity.
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Relate the mass of an object to its weight. el s 94
14 Identify that the weight of a body (on Earth) is the magnitude of a force that acts on the body due to its gravitational interaction withthe
Earth, and equals the net force required to prevent the body from falling freely as measured from the reference frame of the ground. 4.4 580 94
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Find the net force an an object as the vector sum of all the forces acting on the object. il .
15 Find the Cartesian components of the net force acting on an object. N =
Identify the normal force acting on an object.
Al S 97
16 Sketch a free-body diagram for an object, showing the object as a particle and drawing the forces acting on it as vectors with their
tails anchored on the particle. AAK 9

(96) 4aiua — 5 53) Alasa (4.3)

b S Lo el Says Lo asa A5 55 3all (55l ALaTY) & gandll b -: (F ) 3580 Alasa

ﬁnet=2?=1ﬁi=ﬁ1+ﬁ2+"'+ﬁn

- (Fuet ) 5sall Alana jlaie Claa*

Foee =F, + F, a

Fooe =Fy — F, Q

Fnet=VF12+F22 (K]

- gl 1 AR A8 50 ) 35801 Apa Jylad *

F. = F cos 6

F, = Fsinf

ol dalaia JE5 Ll andiy ¢ Al uadlall pueall Sl zehaudl g Sy uadli 558 o -1 (IV ) g sanll 5 581 *
sl JSE 3 LS uadal) pelans (5 sinsa
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DAl ke s -

lllall S 97898
7 Explain Newton’s first law in qualitative terms and apply the law to many different physical situations
18 Explain Newton's third law of motion and identify force pairs. dliall LS 98 & 99
Identify that only external forces on an object can cause the object to accelerate.
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(97) b — Giss (il (4.4)
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15 o Newton' ot s with s nd ey semss S -

TaT ol olald 4.2
14102 Jsadl) & jlpall Slald) Ga gamg oo Loy Jazy 55 KG @S jlas e ¥
_ 1 it
S US & andl Jlacs Lid 5,5l Laglay i) can by iy aedy Slalol) dpelall JLAT 2olS 13)

Fy Frety=0
2T —mg =0
T, _mg 55x9.81

Ty T =270 N
\/ 2 2 2 il

Sl JS 3wl Lo 14100 JSed) ol o 0= 45° &yl NSy Co ks LA 1S T3]
Fretx=10 Frety=0

F
s] Ticos0 — Tpcos0 =0 T,sinf + T,sinf —mg =0
T1: Tz

2Tsinf—mg =0
mg  55x9.81

T=35ing ™ 2sinaz _ S81N

4.2 peplad) das| o
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Distinguish between static friction kinetic friction. ol
0 Relate the magnitude of static or dynamic frictional forces to the magnitude of the normal force through the coefficent of static or kinetic
friction.
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/j ) 9“-2

Differentiate b distance and di: 2.2 pealiall dacrlpe 35
1 Solve problems related to position and displacement.
Calculate the average speed.

2.2 Jis 39

[(35) 4aiua (2.1) A slae Allsa

dJﬁu;J-lu.oa.an.qujg 80 a_u_.qu d.\;.]ﬁ.“ Jg_h.v 1705 kmu.....u'fg.sig LY u;.ﬁd.udﬁL.u.Ua'J_.
thlen cos orpal) o Loys gl cranne 35 L, maias s gkl of (2.4 gsa)
se $3 e 89.9 km s G psSlle dnae gw US63 o ) &l 2e 80

(Ja)
- X; X

X=0 +89.9 +170.5 X

. ® —e >
Oisa g2 psslle i s Km

Ax,
AX = x5 — x; -1 (AX ) RSl Al JY) clua
AX =170.5—-89.9 =80.6 Km
AX = A%} + A%, - Al da) Y Glaaad (5 AT Ay sk
AX =—-89.9+170.5 = 80.6 Km

0= |Ax,| + |Ax,] =2 (0) Als) Adlial) Glua*

£ =899+170.5= 2604 Km
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¢ avall 40N Aa) 5Y) L, 4485 (15.0 ) 3240 (25.0 m/s) A s

25 Km (b) 150m (a)

1.5 Km (d) 2500 m (c)

& deai glansy 3825 (45 adl Aaladl Gl 8 100m e 50m Jsf JaSi dalin ol g i 1 (39) dadka (2.2 ) Jla
42,5 s A Ll Ak i le ga ) Aaliadl 3 5lady i S0m 4 sb iy 3 daludl s (e el sl
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Analyze curves of position versus time graphs and velocity versus time graphs for an object moving along a straight line in uniform or non- i)l s 42-44
2 uniform motion with constant or variable acceleration, and use the equations of motion to solve relevant problems.

Apply, in the direction of motion, the constant i ions to relate acceleration, velocity, position, and time for an object moving

with constant acceleration. 2,52 & 2.51 ol 62
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llall s 80 & 81

Apply the relationship between a particle’s position, velocity, and acceleration as measured from two reference frames that move relative to
3.19 K& & 3.3 Jka Bl1& B2

each other at constant velocity and in two dimensions.

(80) Axiua — dpudll 48 12l (3.6)
AT Alaal U ) Ay Alaa) aUS S aes ASja A 1 Ased]) 4S o)

(o) Al Ann g s L i (A Aol (b ) a3 D AT e Lol s Ao s (A 1 Al dgatial de )
A pn

b aalldpily a aadl de jud ALY paall Juals A ¢ pedll Al 2 anedll Ao jun 1 dpeall) dgatiall de pud) (i
¢ puall Ldly b anal) de g

Ug/e = VUg/b + Up/e

daalaie Thy § 30Us 3.3

350 3plall axg slall G p223) Ly oy i) lag ) sl Ul o
ie s b gy g ) aedl 160 M/S ae s 35U & o 380 Sl
{oa,¥ Gle anlh adans § shsl awas) ojill JI 3,200 o olEYT 3 32.0 M/s

: - !
N aaills 3 Uad agaill dc ) 3.19 JS I lp = o0l ‘,'.J' aslul) L ?&J.ﬂ J'l acwdl Lyalsly Lyze g 3 5Ua)) e pu asce Lo
Al Tl dganal) de oy Waa ¥ UL 2L - €2.0 h 34s 3 b)) pea Laylae e 85Ul

And) agacl) de oy (00 GelL) Gas¥) )
Lme® 5aliL) a0 ) Aol ssUal

Vpex = Vpax + Vaex = 160 cos 45 —32 =81.1m/s

Vpey = Vpay + Vaey = 160 sin45 + 0 = 113 m/s

Vpe = J(81)2+(113)7-= 139 m/s

0 = tan™! (—) = 549 3
81 d=32.0x2x3600=2.30x10°m

lal e 103 - 108

Calculate a value for an unknown force acting on an object accelerating [without friction) in a dynamic situation (e.g., inclines, Atwood

4 machines, pulleysystems, etc.) .
Determine the magnitude and direction of the normal force on an object when the object is pressed or pulled onto a surface. 448 ol 123
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TN SRR I FUFR AR 7 QN ¥ (NI e
F, x =F;sinf = mgsinf
Fy == Fycost = = mgcost.
u_nLnj)ﬂ > d.uL..u_'u \_1L|.Lo.l.” ‘_J,..AJ a,.i,i& O or..ul....n d.u).ku U}’I'._IL..._-U 6-'5' J_'Lu._l
§ L) a2l Sl e IS mer Juols o eny 1iag o olEY 38> g ¥ A
Js¥) Gigs osilal lids J3as gobun J o3V
FytN=0=

—mgcosf+N=0=

_ N =mgcos?.

il iy &80 ol il dngeal sgall Jlaze le Llas Jols¥) 3 &S ol LLIS e
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¥ 3 alus ¥ ogis ¥ cliny g,V gall JS i ! o) prlas Lo sl
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l_,.l.:. s Uul...“ pgd ol aadaty doild) ay.! XA..SJJ.' o9 (ot

Fex =mg sinfl = ma, =

=gsind.
ad) syl alhacl) § dloall anta oF) Lyl 3]

d =(gsinf)x.

s LSy il S e dlnall i ¥ kinle] § Sapmse i MLALS) o s @

Sl Jsn Wlal) oy @ slhaall @lall AliS of U3 g gt o) oo gl le i JEs s JLe i (a) 4.15 JS20
ki) s ioa¥) dcae i k) dabasey b) Ble garas Lo aS 40 Le
A k) dabas (0) B ) e gl 3
aplial) SLED (d) | 1as) pls &la) w5l
Sl gt s 3

Dy Cun ¢ laall JSEI LS ¢ Ll b o de g 0 TS £ Ll Ailee AES i | (105) Aadia — (4.2) A glaa Alla
455]!‘..4;.1;3)54‘_,.1:%114511?;1&mb}yﬁ;dﬁny1yxgﬂqclnuuh(ml 30Kg)‘t.lbsg,§_’l&u§.l“(l)l-_lﬂﬂ1
£ (2) Sl 5 (1) Al dlae i ¢ (my = 1.30 Kg ) 458 g sbos 531 (2) QL Jusiyl

Freix12= (Mg + my)a e o __ Mg

-t 01 fty) Ji
my+m,

mpg = (my + my)a

_ m,g
(my +my)

_ 130x981
= 3 o0+1.30) >Tm/s
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(2955 401 ) [(106) dada — (4.4) Joa

¢ oSl e A8 allde geaall Gl 13 (my, = B0 Kg) s(my = 14.0 Kg ) « Jsadl JS2I 3

¢ q=TTM0 el (my ) s (my ) G e JS Alae o)

(my+ny)

Fretx12= (Mg + my)a

myg —myg = (m; + my)a

m; —m,
a=———-.4
(mq +my)

sle cass sy abag o My = 20.0 kg alis a>g 4.48-

@ A=Y dcae 3,5 e bkl <y RUILEES (I AppRe

F —T_m -—0 9=399')';*’-‘-1'a-‘-"=e9~m2 aals, aliSy Juaz
nety ~ 2g O~ ) My alas)) & o asd /, ssial) 353 30.0°
anh s ) aotazy 7 &ypams pameal | Lel

L .my aliS)) a3 sl

T-mgsind=0, and T =m,gsinb.

Fnet.x =T—Fgl.x =0’
T=mg = m, =T/ g =msiné:
m, =(20.0 kg )sin(30.0°) =10.0 kg

m, =10.0 kg.
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Al & gas Cp jlal

§Faas Sl 2.0 Jog ASES S (3930 b
WA Bls 9 = 207 Augl Jaas
Gaiaall On (5 sSaad) AISEAY) 558 laka
8.0 N s5uually

A wooden box of mass 2.0 kg on an
inclined plane ® = 20as shown in
the figure. The static friction force
between the box and the plane is

8.0 N.
Draw a free-body diagram of the box. ginall all pealdl kil paa)l (D
Would the wooden box slide on the AN (5 ghamall o adall (3 gaiall (3 e @

inclined plane? Explain your answer

LBl laun g dila) ud
showing your calculation.

t = 5.5 Sec s A3 a0 (o (§paiual) il 5 0 A0 gUal fiaa y (B paieall Gpy SREAY) adys 1, A A8 ey i A Al gl i o (§giie (M5
€ ADGN 8 kel 48 sue ik La ¢ 052 AJgtal) (haen g (B gkieal) Oy S A ASDaY) Jalaa

A box slides on a rough horizontal table surface with an initial speed v, The friction between the box and the table surface causes the

box to stop after t = 5.5 Sec . The coefficient of Kinetic friction between the box and the table surface is 0.52 , what is the magnitude of
initial velocity of the box?

Which vectors shown on the figure represents
the normal forces that act on the man standing
on the ground with his back to the wall?

ol e A5 A A pandl 5 R i JSA (B ) Cigadall
0 o o eh aiually a1 e il gl
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T,
Using free-body diagram of the sled, which of the
- following formulas correct?

A 3 e @Bl ik s gl e Rad3a Ja i
o T A Rl 0 sl e S e S50 Al B R
Chasae ASY! S daall i Ay U jadl sl hhda o 13!

A sall gaghadl) o Al
= PHY.6.1.02.007
_ma, +f
1. cose
_Fg—N
3, cose
_may, + f
3 sine
_Fgt N
sine
4.

Al cialas) A0 B Jhadl cuoes Culgbodiall e 6 b A0S0 0 gy oBaad g Aol B lae Jlpa 350 b al

- Fp=4520 N 858 o siall slad waay (2) (usdlly Fy= 3250 N 35k il slad cansy (1)) e

ot (SSEN Jaldt) sURI maay S DA Jadl te (3) oAl Yo Sl A AN e S A0V Cigatall a gl
€ 55 01 5 AN

o sal) Agarial Sl yiall
o PHY.6.1.02.048

F3=(3250 N)X + (4520 )y

1.
F3 = (3250 N)X + (—4520 )y

2.
F3=(—3250 N)X + (—4520 N)y

3.
F3=(—3250 N)X + (4520 N)y

4.
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Two balls of masses m and 4.0 kg, are connected by
un-stretchable rope of negligible mass and pulled upward with
force F= 68.3 N as shown in the figure. The tension force in the
rope is 18.66 N . If the two balls are moving upward with
acceleration of 2.6 m/s%, what is the mass m of the ball?

AL Jags Jaiay ¥ Sy Lagudany aa Slilaa 4,0 kg 5 M LS Sl S
Sl B 2l 3 g8 jldhe JLAN B LS ¢ F= 68.3 N 55k o3 handy
.18.66 N

€ S ALS e bl 2.6 m/s? W ke Ay e S0 GG S &S a3 1)

1.50 kg
1.

2.59 kg
2

5.50 kg
3.

1.25 kg
4.

SV Jg= 05lde (§ yadll elisl (5e Woguual) 351 Lo

Orag Force

& 1 :;L"

Contact force

oA 393

Gravitational force

AR

Tension force

R T
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Tl 595 Coud) (o Lan gl

Gravitational force

Lu3lal 593

Electromagnetic force

Aaalolidn 9,451 532l

Weak nuclear force

il g5 5530

Friction force

2551 5od

095l e oy @nmdl 1 13] .20.0 kg 43S @aue (3 3,58a0l LSV (598l slisl S g
93.005s A peu! gadadaw (31 dadl dbluall Lo

70.0 N 100.0 N
20.0 kg
| E— o SE— ) S 4V EE—
9.00 m
13.0 m
6.75m
450 m
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When the force acting on an object is doubled its acceleration is doubled.

kel 40jld OF e (3 5050 8aall oLt s

When a man fires a gun, the gun recoils.

ALY Ly amadl O rdes (8 olo) Jomy Bl Ledis

Two objects of different masses released from the same height at the same time hit the ground at the
same moment.

R ] 5‘\3\)5/.‘\"\\"1 QMEC‘J}J‘ E'Ji\ﬁ;‘;' 5 oo Al S 0 > lado

A feather falling in a straight line with a constant speed.

AL A ey eelisns e Ay Jadil

R R A SR R R SR S e
(6.4% + 1.57) m/s? §oud Aaay Hyondy 318 dinn 5382 18 Kg 4lliS g e W @ Loie
Spunzdl 102 e 5,581 AU 35a)1 Hlude Lo

1183 N

218.2N
77.6 N
525N

Jalaag dalaiie de s 2oty @aasndl OB'13] 135 N (S9lud duadl 598y (5] zxhans Ao s oomd
Sl e masdl (o dadnall 3gaall 33801 e <0.5 (S9luy (ruwasdiall rodand) (§521 S8EY)

350N

270N
67.5N

135N

Dr, Wermeen Wallat




2026-2025 Jsa»

QU1 el oo Loy gl X 300 g0 40° &gy aiualy 300 N Wylaie uk B9y cplodl
(g=-9.8m/s?) Spuundl frlud o .12 N Wylide dl 59y Calsel) LAS uuanll

7.12 m/s?

0.761 m/s?
6.05 m/s?
3.69 m/s?

Tatly dytialt zhac (o om0 DS Jalae 307 Dyl Sl mlas e 2 kg 4 By By
(g = 9.8 m/s?) TAstieall § 5380 5palt Aeama sladily jlike b .0.35 BN

Upward

15.7 N upward
15.7 N =3

3.86 N downward

3.86 N Ja.lu

15.7 N downward
15.7 N Ja.u
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