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1) Define centripetal acceleration.
P
1 (2) Relate the ce:ntripe::al acceleration to the object’s speed and the radius of the Student Textbook Term 1 11,12
circular path a, = “T
(1) Define the centripetal/central force.

2 (2) Identify forces like tension, gravity, and friction that cause centripetal acceleration Student Textbook Term 1 13
Relate the centripetal acceleration and the speed of an object in uniform circular motion Student Textbook Term 1 12
to its period of revolution and use this relation to find unknown parameters.

3 Znr 4mir Q.(23),Q.(58, 60) 15,23
== @c=—7) Q(9) 27

++ Demonstrate that the velocity vector at any time is tangent to the circular path for an Student Textbook Term 1 11,12
object in uniform circular motion.
+* Show how an object moving with a constant speed along a circle can have
acceleration towards the center of the circular path.
16 <+ Apply the relation of centripetal acceleration, tangential speed, and radius of circular SECTION 2 REVIEW. Q (22.24) ;?
path to calculate uinknown parameters. STEMCQ. (2,3, 4)
<+ Apply the expression for centripetal/central force to solve problems on relevant
systems.
wRdle Lall e (1)
1 P U R SO T _');ST,“.) o .JE.) @) Student Textbook Term 1 11,12
e =5 AN e gt i lial; punll AL s g Rl B G e
&8s Al e (1)
2 655l gl s IS il ol Jia s ) sm (2) Student Textbook Term 1 13
_ ; ; . Student Textbook Term 1 12
4l jsa s i g aalaiig d_f|_dSJ;?_5 PINENT g Vg L,_)S_,a." F il (g
3 2nr amtr Q.(23),Q.(58, 60) 15,23
(v= T , Q= 7z AU gpmall Clalaadl sy 2550 2 I;:‘_‘._J} Q.(9) 27
Ralaiie 4 31038 a5 auad (gl Jlusall Uidaa ) S0 daa] J. el ania o cuil @ | Student Textbook Term 1 11,12
ol g )il 0% o 6 o s e 20Ty o ) ] (S B i
codlall leddl
16 _ o ) ) - X% == 2 ISECTION 2 REVIEW. Q (22.24) 15
sl g A sl s chaty A jalkall Ao ) g 38 pall gl G S5l ik STP.MCQ. (2, 3, 4) 27
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1. The two vehicles ha_W: the same centripetal acceleration

NGl L G 431l Al lsal) (B G0 sa s

+ The cenftripetal acceleration of the first vehicle is equal to half the centripetal acceleration of the A =
second vehicle - "'JJ‘” i‘g.'i_rn iﬂ_.ha.ﬂ‘;&-‘)u“{
340 A8l 5 8 5 S il 1Al 5 8l S jall duhadl) o ) s g gl
1 The centripetal aceeleration of the first vehiele is twice the centripetal aceeleration of the seeont dauaua ;._ﬂ.'nﬂ <l _laadl qi Ladlall

vichicle
A1 A8 pall o5 8 pall el B gang 91 A8l 36 sl ach
4 The centripetal acceleration of the first vehicle is four times the centripetal acceleration of the
second vehield
A A pall g S ) el 0l Ayl g gy VRS all g 5 pall ]

==
5 58l Aleanal Lol dagaua 200 il lall e sl cAaliiia 4000 450 A a2y (i)

the net force is tangent to the circle
$ A lsall Apulas 5 i)l Aiana 5SS

the net force could be in any direction
ol (5 b 5 5al) Aliaas 5585 o (S

the net force is always zero
1 ke La3ls 3,980 Aliamae 5 9S5

the net force is toward the center of the circle
3500 S s oladly 59l Alana 5SS

An object attached to a string is whirled in a circle as PR KIS PO PRTPY. PL PR TE i 1P PO -1y
shown in the diagram. The magnitude of linear velocity of &l de jud) jlaha S 13} JS&I b zringa s Las
the object is 11m/s and the centripetal acceleration of L4 150m/s? peadll Ay 38 sall Adaall g 11m/s peaal]
the object is 150 m/s2. What is magnitude of x? fp J)iha
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Explain Kepler's Second Law which states that an imaginary line from the Sun to a
4 planet sweeps out equal areas in equal time intervals. Student Textbook Term 1 31
Student Textbook Term 1 32
5 Apply Kepler's third Law to solve problems by finding unknown parameters.
Example ( 1) 33
Q.(6)
Apply the law of real Jeulate the nal £ oth Student Textbook Term 1 34,39
< e law of universal gravitation to c ate the gravitatio orce or other EXANP
17 unknown parameters. 1 LE. (2) 40
< Calculate the orbital period of a satellite. SECTION 1 REVIEW. Q (9) 37
CH 2 Assess.(Q.[42,43] / Q.[68] | 48 /50
.S ] ‘_,-_._o..J| ._n.:s s _.E (eall | 4|_|_| ._?'
4 - S N AT g dent Textbook Term 1 31
shudedia y Oy 8 4 gludie Claliss prisa
. ) o . il X Student Textbook Term 1 32
5 M}H.n_ _AJ.n.Al.I ENE] _)Ju....a. _,l;J -\_l L U_;_ JJ.ﬂ
Example ( 1) 33
Q.(6)
LD a2 a8 50 i | Tk T 1| 3439
17 o gail g5l el sl | SECTION 1 REVIEW. Q (9) 37
CH 2 Assess.Q[42,43] / Q.[68] | 48 /50
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You may use any of the given equations where needed.

| vy = aAt +v; | 73
T=2m P

—m, T, 7
Vep = (0wor || G = G
< Ty s ,_
Gmg

Free = ma,

15.3 Earth years
dun )4 15.3

21.0 Earth years
Al 4 21.0

35.2 Earth years
i i . 35,2

40.0 Earth years
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Student Textbook 39
g | (1) Calculate the orbital speed of a satellite. et Texhoo
(2) Calculate the orbital period of a satellite. Example 2 / Q.{13, 17) 40
Q(21) 45
7 Calculate the gravitational field strength for an object of mass m at a distance r from Student Textbook Term1 42
its center and specify the units for gravitational field. Q.(18.a) 45
Student Textbook Term 1 34,39
17 % Apply mt:::-}llmv of li?r:.ersal gravitation to calculate the gravitational force or other EXAMPLE. (2) 20
++ Caleulate the orbital period of a satellite. SECTION 1 REVIEW. Q (9) 37
CH 2 Assess.(Q.[42,43] / (.[68] | 48 /50
Student Textbook 39
6 Example 2 / Q.(15, 17) 40
Q.(21) 45
7 111 P TG B | P O [ S e Student Textbook Term1 42
bl dadli 3ot Slaa s 20y 0 S8 e et 2y e Q.(18.a) 45
il jemall Ll a Lo e 51 Al 3 il iloaal 2,0 Builall (45 3k o Student Textbook Term 1 34,39
17 = A EXAMPLE. (2) 40
Clia jail (g 50 a3l Cueal g | SECTION 1 REVIEW. Q (9) 37

CH 2 Assess.Q[42,43] / Q.[68] | 48 /50
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(1) Define angular displacement.
(2) Define a radian and convert degrees to radians and vice-versa.
8 (3) Identify that counterclockwise motion is in the positive direction and clockwise Student Textbook Term1 36-37
motion is in the negative direction
9 Relate the linear acceleration (a) to the angular acceleration (a) and the distance (1) Student Textbook Term1 o8
from the axis of rotation. Q3,8 50
<+ Relate the arc length (x) to the angular displacement (e) and the distance (r) from the Student Textbook Term 1 57-58
axis of rotation. 60-61
18 <+ Apply the relationship between average angular velocity, angular displacement, and EXAMPLE. (1) 62
the time interval for that displacement. APPLICATIONS. Q [12.13] 81-82
++ Solve problems that involve torque. CH 3 Assess.Q.[53,55,64,63] B
FREREY] _ch (1)
B Gl 5 ot g il el JJ s -;-_.JJI _.,J.; (2) Student Textbook Termi1 56-57
:\T'i'_..: acludl —_;IJC ‘:n.\‘é_‘;:._'lj q;;}m ac i _._‘,HE ;.M -:\3/:;_. FLESEEN {3)
i » L R . Student Textbook Term1 58
g (1) Ol Lsme (e dalisally (@) o3 g Jledll 5 () sl gl G day
Q[3, 8] 59
FERAN a3l sl il gl Joln day e -
(05 e L (0) Al aalgih () ol Dsblay | g e Term 1 ﬁﬁg_gf
13 ;-'JU\.J-, Sttt h—**j' ‘_:___._.-jlj _;_l:jljl ] -. Al _LI 4_} f | ic _‘.__J. g IPEw M| .;,_-. & EXAMPLE. (1} 62
e APPLICATIONS. Q [12.13] 81.82
Sl a e Genl Al sall Os | 0 3 Assess.Q.[53,55,64,65] i
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Suppose a Ferris wheel in Dubai #5adl QY g3 dad 23 33 jlaRa G i 38

has a frequency of (0.1Hz). What e L (0.1Hz) ¢ a-_i-_l-ﬂ-ﬂ ot
is the angular velocity of the Y gall Al gl 3l As ol
Ferris wheel in rad/s? ¢ prad/s Sis g

0.2n
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The figure shows a rotating disk ad two spots on it A and B. '« (B) $ (A) = u‘”{ _’w i "‘k’
(A)is at (X) cm from the disk's center and (B) is at (Y) cm 5 (B) 3500 &l S 0 (X) om Al o (4) <IN
from the disk's center. How can the angular velocities of the 95 ) 4 B (S S i Al 38 4 0 (Y) e Ailen
(two spots be compared? ol L )

5
pEssms=s=non

L

angular velocity
3 50 de ol

angular displacement
A 30 Al 3y

angular acceleration
M g laall




26

0525604393 ! alus .| 2025/2024 J¥ Jaadll — ol 11 — 5l 35 JSp

4ol 9ud) 4S o) (Solins [PArsAl
graall Bs)3)) de ) GBS pgsall Gaasd awd J) 5 Sl

‘a)_l.l.] J...a_)'.:lg rn_u.l_‘)\.“ L‘Jl)g_‘n ELIL.\D-J ‘_,.Ll: 59."&” 8]353 59."4.“ O J.S EPR- Lf'! {n)_\.” JuehTE]
sadld) Aaladb sasgg (T) oW A =Jb

(TORQUE) p ;21
(rsin 0) el sk 3 F asall oy Jual> (gslas f,aﬂ

T=Frsin o

ssall Lab abam ) oleal) same oo sseal) A3ludl as Baddl 155

a2 )l g5 Jobo B— LB I 1/ PO b
T— T— T—
- J P
—
. /
| ——mm ~— —
~. /‘ -
~ o
58k, Lol aay b uadl

931;\.” gYw-wil p
we ot (moment of inertia) 13! puaill pie sl dastie and

43],_._“ .[5.4...1[,, .,:-.,_ll-.'n._'l..s,_!L.n-.L-,_c d.ﬂl._-.u._q_” &,J_’_quﬂd.ag,,.m A.LS,_H tS;,iyl.-n-n.uj.."‘,-a)JI.-I
) alalay)) plasaul (S jeanll ase slea) g olisd) ssme e (r)

ddady A.L.SJ I..,.J'l..‘n.Jl J.’..n.‘.” I‘*""
asad) e o puasdl

I:mr2

P"-'J' ilases sloul

. e g

ol pele Jl alall 5o Lase 9 JSIT)
Ha¥) dpand) dalanll gy 255 i) agal)
aaball 4 S5 il »,J.ﬂ sl (Fgir)
oaliags Jlazsll 2 (Fgara) zalad) a0z

alsa¥l 3




0525604393 5iud! ol A 2025/2024 ;‘9‘ el —ale 11 — oy 58 |Sn

sadaie alus¥ S jeandl are 2 Jgasd!
i)

2
mr W) Caaiis Ay e i 3yl
Fla, b (awms
mr2t] Cazil b Al lsdaw]
2 S ol aolaa
Fla s coas
mrz(_z_) camiiall B plaiis (50,5 paus
5, aya® ey A
r
mﬂ{l) Crazl b dlazig dlgle Gl
12 [ lgsds J5)
m;zl] — bl s inlaiis alpgle 3la
3 ! [ lysls JS 01
——
JrEsl . )
1 m“z__wz) I—4-u='.-'--¢J|‘:,J A8l Al
12 - Sl 2lidas
h}‘ﬂfl’f (FEPNEY
- L w Lé-*-"r‘-'! 'IIJ
@obaw Ouxe somme s> s pnd Gol3)) golucd) Al yeud) &5 ,al) (HLII Gig Gl
t_,._rl-.'AJlI J;.@JJI 2 ,-,J.r. fageuig maus! lias i=,_°| 5;1_'».¢J| la",_L” ilng
Tiu_.cn_‘a-_q
a = _’
(1) Define the term torque. ] o Student Textbook Term1 60-61
10 (2) Identify that a torque on a body involves a force and a lever arm which is the
perpendicular distance from the axis of rotation to the point where the force is Q.(63) 81
applied ’
(1) State the conditions for an object to be in static equilibrium- both translational and Student Textbook Term1 63,73
11 rotational equilibrium. Exam
. . e ple 2 / (Q.(18) 64 / 65
(2) Solve problems related to cbjects in equilibrium Example 5 / Q.(39) 74 / 75
(1) Define moment of inertia as the resistance to rotation. Student Textbook Term1 65 - 66
12 (2) Find the total moment of inertia due to many point masses. Example 3 67
3) Determine the moment of inertia of extended ohjects like the hoop, solid uniform
Example 4 69
cylinder, uniform sphere, long uniform rod and rectangular plate. Q.(68) 81
(1) State newton's second law for rotational motion which relates the net torque on a body Student Textbook Term1 68
13 to the body’s moment of inertia and rotational acceleration, all calculated relative to a Example 4 69
specified axis of rotation. 2.(29,30,33,66) 70
(2) Apply newton's second law for rotation to solve problems. Q.(66) 81
L Relate the arc length (x) to the angular displacement (e) and the distance (r) from the Student Textbook Term 1 57-58
axis of rotation. 60-61
18 <+ Apply the relationship between average angular velocity, angular displacement, and EXAMPLE. (1) 62
the time interval for that displacement. APPLICATIONS. Q [12.13] 81.82
«+ Solve problems that involve torque. CH 3 Assess.(.[53,55,64,65] )
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O Al s ol AL Al st ds (2) Example 2 / Q.(18) 64 / 65

Example 5 / Q.(39) 74 / 75

. “;"I_J.'fil' el G aaant o S0 il 2 Ge e (1) Student Textbook Term1 65 - 66
bl (Bl e wnall e ;,__.;;II E-LQI g_-:'.a_',l J}__g__,. 2 =51(2)

- T Example 3 67
o el apatl a e 2 (3) Example 4 69

bl 7 Sl calatiall sl il Q.(68) 81
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A force applied on a rigid object may cause the object to rotate. The product of the
force and the perpendicular lever arm yields the magnitude of a physical quantity

angular acceleration
ol 3l g bl

lever arm
sall gl y3

axis of rotation
Ol saa

]

u.g!ﬁbw»@dl&ﬁ!\xhg
Ll.aqi <OV Y a;_,;j?-‘ﬁ Slaly
O (M g3 o O b
fiaga Y

Muhammad and Lz

The figure shows a force F exerted on a Al e SEF 548 Cau JSAN
fda gall (i A AdlAL aia) ga Ao

door in six positions. In which of these
positions the torque exerted on the door g she Sl (Jo sl asad) & sS
€ siall

equals zero?
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A spanner is used to loosen a bolt as seen in the Al gl il Sl Coall L) Uk pddlg
figure. What is the torque exerted on the bolt ? 94 galial) o Gadaall 2l Mika La
e
32,6N. m
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(1) State the conditions for an ohject to be in static equilibrium- both translational and Student Textbook Term1 63,73
11 rotational equilibrium. Example 2 / Q.(18) 64/ 65
(2) Solve problems related to objects in equilibrium Example 5 / Q.(39) 74775
- Student Textbook Term1 63,73

11 Sl S S e e S 0 S s s S A sl (1) b oo =
O3l Al s Glus Wl Aalall il s (2) Example 2 / Q.(18) 64 / 65
) Example 5 / Q.(39) 74 / 75
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14 Apply the relationship between power, the work done by a force, and the time interval in Student TEth?O: Term? gg
which that work is done (P=W/t). Example
Q.(10,13) / Q.(55) 96 / 109
(1) Apply the work—energy theorem to relate the net work done on a system and the Student Textbook Term 2 94
15 resulting change in linetic energy. 11 96
(2) Solve problems related to work and kinetic energy. Q1)
+* Calculate the work done by a force (exerted at an angle to the direction of motion) as Student Textbook Term 2 88-93
a product of the component of the force in the direction of the displacement and the EXAMPLE. (1) 92
19 displacement. EXAMPLE. (2) 93
<+ Calculate the net work done by multiple forces acting on a system as the sum of the APPLICATIONS. Q [6,8] 93
work done by each force. CH 4 Assess.(Q.[47,48,53] 108
. . R , , ) R n ey Student Textbook Term2 95
=W/ T2l 1o 40 Doy onll e il Lealill . L s o3 ] Vel laualls 3 yaill - 43 Vo
14 (P=Wit) ol lam wss Jag (3l e 30 sl Pl g U gall Uty 3 pall () b Aadl Example 3 96
Q.(10,13) / Q.{55) 96 / 109
15 AT_IS_';:._In' wiilds s il il Lo s eyl _slall el dy ) Gsldall 5 el 3 jlai b (1) Student Textbook Term 2 94
A jalt sl Jaall daleiall Jiadl Ja (2) Q(11) 96
TR - B T P TS . Student Textbook Term 2 B88-93
:_,b_|J< ;_ll;r_s L II._,I_ 2' I "I—."’*_—.‘I' 3 A3yl | s J s 11_;__J1 L (-
3 Ol elaas (38 adl ool dpile ) 3 Sisha) 5 58 T EXAMPLE. (1) 92
19 o o S EXAMPLE. (2) 03
Jetll p sanaf Lo s e 5 150 o B 500 Bl o (5l _slall el cusl € | APPLICATIONS. Q [6,8] 93
58 S Al 5 Jsuall CH 4 Assess.Q.[47,48,53] 108
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Not any type of Kinetic energy € AbY) Lgskia, dg s |

i A1 s

Translational kinetic energy only

when a car wheel rolls down over a hill,
which types of kinetic energy does it have?

Jadd A1 ;50 48 0 A3l a,=g=98m/s*

Rotational kinetic energy only

P phg

Fonayent * (Foettom = Fisy)

PV = PV T constant W = Fdcos(8)
W= af

98 28 m 2B ) LYY 000 28 pn 2B
both rotational and translational kinetic encrgies o

Y

L —
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220 kN (5.45 m/s ) A e Ao jus o iy 3 e JAZI1 5 @ e a2k
35al ke La o(120 KW) &l 138 g8 AUt 5 000 b gia 38 131
5 Al e U S A
22N enn e
An engine uses a force to power a car at an average speed
22 kN d! of (5.45 m/s). If the average power output of the engine
is (120 kW), what is the magnitude of the force that the
L1 engine exerts on the car?
ZZOON .;‘ ;‘“‘9‘3"/"

P = phg W Fdrneray |

PV o PV T romctant
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il e dedil < (600 kg) 43S 1 s af 55 4l
Pl Lad 0 4 A0S 31 Ga 0 JSBN B s pa g8 LS
(120 s) Jaadt 1354

o4 glinall 3,80 G AN 0l sA L

1470 W

5880 W

O! A cranc is lifting a box with a mass of (600 kg) up onto a shelf as shown in the figure.

The time needed by the crane to do this job is (120 s).
What ix the minimum power necded?

Joow

98 W o

w_,subo,s..s\a.‘,aﬂtai&zuw !
(50 kg) e sShy oz pall ALS S8 13 8 ada
AN a3 (30 N) WA )ha B iy Auda saall 5 g
",i“,.._,an.,nd.‘,qﬂ\l;_,_nu.(.‘m)&...
Cala ) 38 Aulgs

(s i) pse D 1 ane O i)

6.67m.s?

2.19m.s™?

4,80 m.s™!

im

1.67 m.s~!

(x = Om) Om 55l 038 435351 i) Jadi La |

~
=
|
.
N
&S
@

i i An object experiences a force that
! ’ ‘ varies with position as shown in the
( | graph.
What is the work done by this force
between (x = Om), and (x = 12m)?

Foree (N) s

00 40 80 120 l)npl.!ccnzl (m) sl ¥
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