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Physics
{ BRIDGE )

™ Locate the center of mass of an extended, symmetric object of uniform mass
distribution by using the symmetry.

=+ Recall that center of gravity is equivalent to center of mass in situations where
the gravitational foree is constant everywhere throughout the object.

Smudent Book

Grade
seuacil|

11

Stream | ]

Advanced./ gakal

Code

PHAY-C-101

Describe that the center of mass of two-peint masses (o two objects sach of
wihich can be replaced by a particle having its mass and located at its center)

always lies on the connecting line between the two masses.

Student Book
Figure 8.2
Solved problem 8.1

™+ Express the Cartesian coordinates {x, ¥) in terms of the polar coordinates
(r. 8) and vice versa.
™+ Convert polar coordinates to Cartesian coordinates and vice versa.

Stmudent Book
Example 9.1

255~256
256

Mumber Of MCOQ
prrreT e gy

15

Recall that the common unit for angular velocity is radian per second (rad/s).

Student Book

256,258

Markes of MOQ

ot g | A 23

4

Relate the magnitudes of linear (tangential) and angular velocities for circular
motion as v = 7w , and explain that this relation does not hold for tangential and
angular velocity vectors which point in different directions

M.C.Q(9.13)
Additional Exe,Q. (3.62/a)

278
282

Number of FRQ
il kil

Sketch the path taken in circular motion (uniform and non-uniform) and explain
the velocity and acceleration vectors (magnitudes and directions) during the
motion.

Student Book

261~262

Marks Per FRO)

Bl ki S i

%)

Relate the magnitude of the net acceleration in circular motion to the tangential
acceleration and centripetal acceleration as:
a = JaF+ar =/ T e =rfa +wt

Exercises

Q. (9.46)

Type of All Questions

] S 2

MO0 -4 3

+ Describe centripetal force as the net inward force (towards the center of the
circular path) needed to provide the centripetal acceleration necessary for
circular motion.

Selve problems related to acceleration in circular motion.

Student Book
M.C.Q[2.7])
Q.[9.90 / 9.9)

264

283

Identify that the centripetal force can be provided by different forces
[frictional forece, tension, gravitational force, Coulomb foree, or the normal
force....).

Solve problems related to centripetal force

Student Book
Solved Problem 3.1
Additional Exercises .76

264
266
283

™ Define angular acceleration as the rate of change of an object's angular velocity
™ Solve problems related to rotation with constant angular acceleration.

M.C.Q(3.8)
Q.05.60.9.61)

278
282

Solve problems relaved to circular motion.

Solved Problem 9.4
Q. (9:59)

275
282

Describe that the moment of inertia plays the same role for retational (er circular)
motion as the mass does for linear motion.

Student Book
Sohved Problem10.1

285~286
294

Term

245
25

i

Identify that torgue is a vector guantity, measured in the 51 units of Nm.

Student Book

29T7~298

Describe that a torque (% ) on a body involves a force (F ) and a position vector
(# ), which extends from a rotation axis to the point where the force is applied.

Student Book
Concept Check 10.4

297~298
298

Calculate the torgue due to a force on a particle by taking the cross product of the
particle’s position vector and the f\_:l‘rr:evemr.
F=FxF . T = rFein(d)

Student Book
Q{1047 ; 10.48)
Q.10.49/a)

297~298
318
319

els puiad)

) gl )

L

1

Physics
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Ministryof Education
L teulum amd Assessment Sector
Tesfing and Assessment Department
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AN[I024.2025]

End of Term ¥ Exam Coverage(EOT &)

- Determine the location of the center of mass of two or several particles ar
extended objects with uniform mass distribution (the object can be
divided inte simple geometric figures, sach of which can be replaced by a
particle at its center) by applying suitable mathematical equations.

Exercises
Q. (8.30,8.58)

249,252

*+Convert angle measurements between degrees and radians.
“+Relate the arc length (s}, to the radius (r) of the circular path and the angle
(8). measured in radians, by (§=rf ), and solve problems.

2%part | 1%Pant

StudentBook
Exercises Q. [9.31)

256257
280

“ Relate the magnitudes of linear (tangential) and angular velocities for
cireular motion as v = rw , and explain that this relation does not hold for
tangential and angular velocity vectors which point in different directions.

*+Solve problems related to angular velocity, angular frequency and period.

1"Pant

Q9.44(cd)

" Apply the kinematic relationships for circular motion with constant
angular acceleration to caleulate angular peosition, angular displacement,
angular velocity, angular acceleration, or time.

2%pant

Q.9.44(a)
Q.9.45(d)
Q.o.64

" Relate the magnitude of the centripetal force to the centripetal
acceleration by applying Newton's Second Law in the radial direction as:

F. — ma, — muew — mrw’® — m? and Slove problems related to

1*Runt

centripetal force.

Solved Problem 2.1
Q976

“+Solve problems related to rotation with constant angular acceleration.
1 1
8 =6+, +Ecr|:2 w @=F,+@C v w=wtar v @ :E(m + )
w? = el + 2alf —8,)

2%Part

Q.2.35
Q.9.63/9.67

™ Calculate the moment of inertia of a point particle or a group of several point
particles rotating about an axis of rotation. f = mr® ., = Ef,mr®
= Calculate the rotational kinetic energy of a point particle, or several point
particles, rotating about a fixed axis of rotation by applying the expression for
the rotational kinetic energy in terms of the rational inertia and angular speed.
n

1 1
Knoe = EZ, my el =Sl

Exercises
Q. (10.38,10.39)

Questions might appear in 2 different order in the aciual exam, or on the exam paper. ot Aiiy 5 gl (R il hebis s o U ebo

As it appears in the textbook, LALS, and (Main_TP) iiaid ibity LAMS 5 ik X 6oty la
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© Locate the center of mass of an extended, symmetric object of uniform mass
distribution by using the symmetry.

' Recall that center of gravity is equivalent to center of mass in situations where
the gravitational force is constant evervwhere throughout the object.

Student Book

Sl S S 50 g2 ALSH 38 5 o) e LSy e (1
awadl 21500 aran Ao AU Adlad) 5 68 () 5<5 Ladic -
amadl o) jal paan o ALG e i) B g8 () 6Si Ladie -
amal) o1 3a) arand Al e ABUKY (4S5 Ladie

phiila & amadl J<4 0 9$ Ladis -2

flaily aliilal) p& calall acipl) 4TS 38 4 2y (2
auall JAld e e m aeall aaigh) 38l die
Gailaa AN 22 Laads -z

Describe that the center of mass of two-point masses (or two objects each of Student Book
which can be replaced by a particle having its mass and located at its center) Figure 8.2
always lies on the connecting line between the two masses. Solved problem 8.1

€5 sidiall S oS g (uadd) AL 3 4a 28y (3

uadd) 38 0 (4 Gl - Lalai (uadid) S pa 2is |

G A S g8 g (uadd) (s Adlal) Ciuaiiia B a3 (g dial) S S S e die o
P Ol dpaedl) palBall Le JS&dy dau gal) Al 8 (4

m1>m2_‘7, m1<m2 _i

8] Cplisl) (gf aaad ciad¥ - my=mM;
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“+ Express the Cartesian coordinates (%, y) in terms of the polar coordinates
(r, 8) and vice versa.
> Convert polar coordinates to Cartesian coordinates and vice versa.

Student Book 255~256
Example 9.1 256

LAYl ALl 028 aB ga Ja LiiSay LS (4,3) 4 ASal LAYl dasa Lgad g A5 (6

Aill) o a8 gala (20,37 = (8.0.6.0) 72 ] L0dl) el flaal Lgad ga ki (7
$duladl) clifilaayl

(r,8)=(10m,0.46rad) .. (7.8)=(10m,0.641ad) .|

(r,0)=(5.0m,046rad) ., (7r.0)=(5.0m,0.64rad) -z

Ty 1SS a0 a8 (8

45.0°-2  75.0° -z 90.0° - 57.3° i
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‘4 ‘ Recall that the common unit for angular velocity is radian per second (rad/s). Student Book ‘ 256,258 ‘

de yulla 5m/s aljall Ao Al de yu LS 1) 2,5cm ok cial ¥ g3 e alja s (9
Tal jadl 4, 9 30

Qs

JA 2 5radfs -2 oAl 25rad/s ¢ Jill20rad/s-=  zJAL 20rad/s -

23 g o) ) ubadl) (e Sy o3 W jsaa Joa g ISy (uadd) Jga gl Y yg (10

Caadl) Lgtie g LA 55 IS g uadil) Jga Lgd) oAl A gl H) As

Relate the magnitudes of linear (tangential) and angular velocities for circular

. ; . : . M.C.Q(9.13)
motion as v = rw , and explain that this relation does not hold for tangential and dditional
angular velocity vectors which point in different directions Additional Exe.Q. (9.62/a)

43130 Ao puud) Lad 6.5m/s (A Juatli 48 oy &l a9 33cm Lgilas kB cikai da) j3 23 95 (11
¢

5.08 rad/s 2 215rad/s ¢ 19.7 rad/s _< 0.197 rad/s |
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Sketch the path taken in circular motion (uniform and non-uniform) and explain
the velocity and acceleration vectors (magnitudes and directions) during the Student Book 261~262
motion.

ped AS a o 5 a gl e (gl A AS a A ana 8 AN Al 0 g (12
AL L)) e ey

Relate the magnitude of the net acceleration in circular motion to the tangential
acceleration and centripetal acceleration as:

a=a2+a?=J(ra)? + (rw?? =rfa? + w*

Exercises

Q. (9.46)

G5Sy Adma dlial aie 9 1.00m Wkl il 8 i1 B Ao lual) e slad) (A L psea & 2Ty (13
faga sa LaS adgal) daia aa 50,00 43 9) ) Adaall Axiia guas g 25m/s? s gl Allac lala
?W\ 3gd de ) an gl Adaall) sla gé Jsadu
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08 g (S My AN JISEY) (e (ol el Gilaa saa) b Al gdl 4 e (3155 (14
€ &l (gl & il y sbaall sl Cpa JS AL

~

© Describe centripetal force as the net inward force (towards the center of the Student Book
circular path) needed to provide the centripetal acceleration necessary for M.C.Q(9.7)

circular motion.
e ) .(9.90 /99
> Solve problems related to acceleration in circular motion. Q( /9.9)

hhiall la cpa ¥ (ualy O (98 Al B dygad 5 dad Jaila ) Jatiess L)) JSAY pda g (15
S J oS ) e 8 figall g gl gy (s 2))

) - B 2 -
| ‘n] -
7J 70 77 7 7
@) (b) (o (d) (e)
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SRR
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' Identify that the centripetal force can be provided by different forces
(frictional force, tension, gravitational force, Coulomb force, or the normal
force......).

“ Solve nrohlems related to centrinetal force

Student Book
Solved Problem 9.1
Additional Exercises 9.76

Jdsn 15m/sie s & aliy 1500kg aliS 48 o o A ghual) 4338 jal) 5 68l aaa) (18
0458 al) B gAY g3 g2 A 3 gilla 400M ok Chual iaia

18s 5_M8a (e (3 A g 12m W kd cial dal S 4y 52kg 4aliS Jak Jildal) JS&) g (19
¢ Akl Jal g ddali Jtof die Jilal) o Saalaial) 5 gl coal (ALalS 3 )98 Jand

“ Define angular acceleration as the rate of change of an object’s angular velocity M.C.Q(9.8)
 Solve problems related to rotation with constant angular acceleration. Q.(9.60,9.61) 282

(Al A Gl ) Baa g3) As Ll ujiad 4 91 3 Ao i) il (20
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Solve problems related to circular motion. Solved Problem 9.4

Q. (9.59)
s Siual) (398 4504, 9) 30 Jaan g R=400m ssbiadl jhad Chal (fld) jladaa o Cibaia (23
90.700 (5 sSuad) JISiaY) Jalaa g (,88Y)

AlSia) AUy gl)adally e ladaal) gda OIS 13) gy clariall sl aly A1 el de pudla -
(Ssall g LY o Agtadl Ty

Saaadl g < oY) s ISiaf Jalae LA (S5 LA (S5 el e WA ladaal) o (S 13)-c
g cibaniall 134 jLiia) (Sar Al Ao puall B aald) Lad

Describe that the moment of inertia plays the same role for rotational (or circular) Student Book 285~286
motion as the mass does for linear motion. Solved Problem10.1 294

1
¢ fe=2%0% Ly Astaal) 3 x Leliay i) Luallle (24

de ) -3 baal) £ i) -z A e N gl a5e -
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Identify that torque is a vector quantity, measured in the SI units of Nm. Student Book 297~298

Describe that a torque (7 ) on a body involves a force (F ) and a position vector

Student Book 297~29
(7 ), which extends from a rotation axis to the point where the force is applied.

Concept Check 10.4 298

o3 gead) Adalil) Jga 3l 9al) aad dad o) il 5 ghl) Andia g a8 gal) dxia (e laa e J3A) (25
¢Sl dania gal)

— T AF

A_J

) (€3]

¢ SY L OB e i) e a el G (26

Calculate the torque due to a force on a particle by taking the cross product of the Student Book 297~298
particle’s position vector and the force vector.

Q.(10.47 / 10.48) 318
i T = rFsin(0) Q.(10.49/a) 319

T=FxF

das M\iﬁjd&‘ﬂ\ﬁ& giéiJ‘gugéﬂ,ﬁa40cm thzM330Kg4ﬁﬁSuaﬁ(27
pie L yida QAN dlae 2o ) JSAI) B miknga g LS 70kg Al 2 Ly a3 e Bl Jga @l e
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extended objects with uniform mass distribution (the object can be
divided into simple geometric figures, each of which can be replaced by a
particle at its center) by applying suitable mathematical equations.

Exercises

. e
Q. (8.30,8.58) 249,252

= Determine the location oI the center ol mass oI tTwo or several partcles or

= Convert angle measurements between degrees and radians.
s Relate the arc length (s), to the radius (r) of the circular path and the angle
(0), measured in radians, by (§=1r6 ), and solve problems.

A4lida Jaldi B () gudasy 25kg 9 30kg 9 20Kg adii9 Cula) pa D SN ) gualll aje 20a (30
£30m W kb 5 ) 93 duaie ddla Lo

Student Book
ExercisesQ. (9.31)
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= Relate the magnitudes of [inear (tangential) and angular velocities for
circular motion as v = ra , and explain that this relation does not hold for
tangential and angular velocity vectors which point in different directions.

= Solve problems related to angular velocity, angular frequency and period.

Q.9.44(c,d)

™ Apply the kinematic relationships for circular motion with constant Q‘9-44’(."".)
angular acceleration to calculate angular position, angular displacement, Q.9.45(d)
angular velocity, angular acceleration, or time. Q.9.64

Aol Qe o) (use (B gl Al ¢y gSadl (e (1.20 m 4813 Jsh) (Fsa pa B ) 13y (34
2.50 rad/s2 W _laia 4 ) 5 ddany

4.70 rad/s? ) Juall Aaall ga il ) de s Lgh aiud AN Baall La -3

4.70 rad/s? s Farall (a8 4l de jud) jlaka La -¢

Ahadil) oda e Jaall (a8l e jill ) J i) ddgall lada La -d

da Al sl Admall e Bl 4y 58 pal) Alaal) laka e -

(Airall ga Al IS Alaal) a8 La of
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S Relate the magnitude of the centripetal force to the centripetal
acceleration by applying Newton's Second Law in the radial direction as: Solved Problem 9.1

2

2
F. = ma, = mvw = mrw* =m U7 and Slove problems related to Q.9.76

centripetal force.

“ Solve problems related to rotation with constant angular acceleration.
Q.9.35

1 1
- Z a2 - ) = o ==
6—9u+a)0+2at “w 0=0,+wt « w=w,+at « a)—z(w+mo) 0.9.63/9.67

w? = w?+2a(0-6,)
Cr I ALl A ) N Juad 5,005 (3 ASew 4 G 581 33.3rpm Jieas deib Jame g3 (35

G9Sad!
5.00s S Al &) 3 Aaall j)aka La -

o3 k) jhdg 95 (gl B 22m/fs de i ) Jualiy (g8l (a daliiita Alaay B b & a5 (36
58cm s sbew 5 L)

AU ) Gigaa ase () 38 aa B bl AS o s LT JUSY) gy a gy AN Cildll) 23e 33 ) -3

10m/s 44U de yow Apuil 5 310 A sdig 1m gk by Juaia 1kg WAL 3 S (37
50 e ke § S raeat Latic Tkl B A&l e 33a g
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B il Jhuad e 5 Sl zrpeat Ladic Jadl) 3 34 ke das -

QAN laka oo AL B liCay I3a ¢ Al g (5 glall & Jad) CiMA AdalS L35 S () (a8 -
4daill) o aie hdl) b

S Calculate te Monent ol IMerta ol a pollt particle or a group ol several poInt
particles rotating about an axis of rotation. I = mr? ,, I= Y, m; r,-z

 Calculate the rotational kinetic energy of a point particle, or several point
particles, rotating about a fixed axis of rotation by applying the expression for Exercises
the rotational kinetic energy in terms of the rational inertia and angular speed. Q.(10.38,10.39)
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