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equilibrium position
F=mgcos6 []
F=—mgcos® []
F=mgtan06 [
F=—-—mgsin0 []

o o] o i Hao oo S ps ol ithy 155 Akl ¥l aylote sl e


https://ruaad.com/

A JR N I A 3 sl (Wl — AisUN) pliasd glud 928l dosd Lo
S9lan p2U! ol ub le 3 cm S9lud RISY 2298 O ALsW a1y ‘_94.91

¢ 180 N/m
\ m=0.2kg
a‘ — e -
l—>]
A=3cm
12 m/s? | []
27 m/s? [
120 m/s? | [
270 m/s? [

38y oy ( B9 A ) manacd ( o3l — AGYI ) domie Jiag o6l JS
§ Lagin yokall (9 ik o ¢ Alagun Acidl 3

Ji /\_‘,/\

CIRISTIE RN
I

2T

o ] iy g i oo S D Uity 156 Aaual) 81 aylke sLipall euncd



https://ruaad.com/

0.8 m oykad Ciual (53515 Hlume § 2y Jarses bgape 0.2 Kg LS yox>
€ o)l § Wil 93 ylade Lo . 10 m/s yldie de o

25N ]
15N [
10N [
25N [
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X=0.3sin(2t)

v=0.3cos(2t)

v=0.6sin(2t)

v=0.6cos(2t)

O o o

v=0.3sin(0.61t)
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Part one :Js¥ sall
Sl g jall b e waaly o8 (8 7 (e i€y ( 33830 G LRI — Jg¥1 el
X il s

(Part one-MC) from 1to 7 ,Mark your answer in the box next to your

answer choice E

Cra g e die B jbuadl Gaday 13lac Aada (Gysh o & At B ola) JSA B 1
2 g3t (Ad) a3l e daly Slaiall g (A) Abkaial)

In the figure below the car is moving on a curved road, what happens to the
car as it passes through the area (A) which is covered by an oil spot of high
viscosity?

niall b e Je 48 all & i

It continues to move on its curved path
aiinss Jady alaY) ) AS jall 8 i
It continues to move forward in a straight line
(A) kil b LS 3 i
It stops in its place in area (A)

O O O

) Leh ok e i
It flips on its left side

cdaal) 1A Jawd iy
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In the figure below, which letter indicates the arrow that represents
the correct direction of the gravitational field intensity?

A
rf'{f m\\l
A
D T~
A L]
B [
c []
D []

Adlucal) culd 1) Lgiad pruali aSh ((16N) (g sbai Cramid (o Aadlad) 3 68 dagd il ) 3
fale culS La ) ) Lagdn

If the value of the gravitational force between two objects is equal to
(16N), how much does it become if the distance between them is
reduced to quarter of its original value?

16N
32N
64N

256N

1 O O O

claali e Jawd iy
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Which of the following increases the time period of a pendulum?

increasing the mass of the pendulum Jdoxdl A€ ey [ ]
decreasing the mass of the pendulum Joudl A Qs [ ]
increasing the length of the pendulum Joudl ld Jshslyy [
decreasing the length of the pendulum Jsudl b Jsb Qs [ ]

Gl 1Y ¢ (2% 1072m) W Mia day Aase 4388 55 48 a (0.5 kg) 4GS aned & oy
P48 all gy 9all el laBa Lad (4.0 x 1074) s sbedt A1 481 Lkl

A particle of mass (0.5 kg) moves with simple harmonic motion of an
amplitude of (2x 102m). If the total energy of the particle is
(4.0 x 107%)), what is the time period of the motion?

/4 s
n/2s

TS

1 O O O

4mt s

claali e Jawd iy
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(10°) L_lha © &uslJy B Akl ) i (0. 1 Kg) 4SS Japway Jgay M Jsil) & o
¢C Akadil) aie pla Y1 548 (1980 S ¢ Angay 44881 o3 AS jay Jigd i
(g =9.8 m/s?)

In the following diagram, a simple pendulum of (0. 1 kg) is moved to
the point B with an angle © equals (10 °) then left to oscillate with

a simple harmonic motion, what is the restoring force at the point C ?
(g=9.8 m/s?)

0
D B
® «—
C
oN [ ]
0.07N [ ]
017N [ ]
0.96N [ ]

,aad) 128 Jaw) Qs Y

JsY1 el -yl HLEAY) 212 Caall — ¢l 5l
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X = A sin (wt) : A0 Aatealy aa) ) Jiady ddapy 488 95 4S8 ar d a3y 7
93aa) 5 8,980 il ae Al A8 jad) ABUal) s e 400N L) g 1 (o

An object moves in a simple harmonic motion and its displacement is
represented by the the equation: X = A sin (wt)

Which of the following graphs represents the change of its kinetic
energy with time for one period?

Ek Exd
t OLAL—I
0 pe T
A B
Ex Exy
OMt 0 4 t
T
|
C D

1 O O O
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Part two (CR- guestions). (A ALiaf) SLY e 5l

A Laadall cle) il B didla) isi 10 ) 8 o ALl oo Alay)

For questions 8 to 10, write your answers in the provided spaces.

Ll o o) (fay sl (B Ga ¥ Jga Lok (500 kg) 43kS elia yad]

¢ (-8x10°J/kg) (s sbus bl Jlaa B dpdlal) aga ) cuale 118

« (G=6.667x10" Nm?/Kg? , Me=6x10*Kg, Re=6.4x10°m ) 5
PR TRV VWY

a- A (500kg ) satellite is orbiting around the Earth in an orbit that can be
considered circular, if the gravitational potential at the satellite's orbit is
equal to (-8x10° J/kg),
and (G=6.667x10"* Nm?/Kg?,Me=6x10%*Kg , Re=6.4x10°m),
calculate the following:

02N e (58 S likall all) gL -1
1- The satellite's height above the Earth's surface.

1-1 1 Ay

A8l e B Lk ) Al ddae 22

2- The gravitational field strength at the satellite's orbit.

R 241 1 Ay

claali e Jawd iy
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D Ol ) Go e
b- Answer the following two questions:
Andall ya dige -1
1-Define the gravitational potential.

1-a Ll

Aale S L e o jlaa hd Chial mual 1] olia sl 4y jlaal) de pull Giaay 13-2

2-What happens to the orbital speed of a satellite if the radius of its orbit is
doubled?

2-c sy
2
Chall 1 Jaud cass Yy
2022 / 2021 JsY1 el -yl HLEAY) 212 Caall — ¢l
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Wik dgdad de e 3153 Jga (5808 e (B G gl B3 oAl g

AL g (5.3x10™0m) s sbew (gt 33 kb Cial o caale 13 ¢ (2.2x10°m/s)
. (9.11x103%kg) (s sbuss 015 A8

03 A o 515 L B35 A A g 5 A1) e conen

a- The hydrogen atom electron orbits the nucleus at a linear speed of
(2.2x10°m/s), if you know that the radius of a hydrogen atom is equal to
(5.3x10''m) and the electron mass is equal to (9.11x103kg).

Calculate the electric force value that the nucleus affects the electron.

RS

v = 1.4 cos (3nmt) UL\S\ MJL:.A]L! u.ha..i (ua.:l.i ‘U.\S) ?Lh" uﬁ 3 Ang 4.9)»4 -
teh La 22l ()33 9 (a3l g ((m/s )Ban g de sl Cua

b-The velocity of a mass in an oscillating mass-spring system is given by the
following equation: v = 1.4 cos(3mnt). Where velocity is in (m/s) and
timeis in (s), Find the following:

1-The frequency. KB Y{EE P |
1-c 1 sy
3
2-The amplitude. B0y daw -2
2-c : Ay
3

Chall 1 Jaud cass Yy
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a-Define the following: hlde d
1-The natural frequency. Jronlal) 24 511
2-The damping. JMESA ()

— Ay

-1

2 -2
3,880 55 AS g Sigy (ALSS — (adl) AU (0303 — A 3¥1) (e comar (A1 (al) ana ) -

b-The following graph shows the (displacement-time) graph of a (spring-mass)
system which oscillates with a simple harmonic motion if the mass is (0.5 kg)
and the spring constant is (60 N/m), calculate the following:

T Laa JS Gaal

displacement (cm)

[ cm)dsiy

A~

[
n o
i 2

[N

(0.5 kg) ALigh) eilg KL c:\.h..y.ue

i

N/

\/ time a\
(=) =3

1-The maximum acceleration of the spring.

3

ol dlae adl -1

- Ay

2-The total energy of the spring.

Lol A< ABUalf -2

2-cn Ay

claali e Jawd iy
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Part one (MC- Question )( 2 ¢y JLEaY) Alicd ) J5¥ 5 5o
SRl o pal) B ila) ity 28 7 ) ] e Adiad g (pa (ST daia (e LSRN — J4Y) andll)
E @a.ml\ slaasd

(part one-MC) from 1to 7, Mark your answer in the box next to your
answer choice X

3aaliia 4 31 i) AS ¢l ety awad A5 Q5 00 Qailadl) 1
Which of the following characteristics remains constant for an object in a
damped oscillation motion?
a3l D
Gyl | ]
23 il |:|
Y]
055 sl alin) iad () Jual Ay A5 4S8 Sy peand BN Sl i |
fda ) b dic

Which of the following quantities of an object oscillating in a simple harmonic
motion will reach its maximum value when the object is at its maximum
displacement?

Frequency 2 1]
Velocity eyl | []
Kinetic energy S alldal (]
Potential energy a5l adla D

Laal) 1 Jad (i<s Y
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a = —18sin(3t)

Which of the following equations represents the displacement equation for an
object in a simple harmonic motion if its acceleration is represented by the

following equation:
a = —18sin(3t)

x = 18 cos(3t) |
x = 65sin(3t) L]
x = 2 cos(3t) L]
x = 2sin(3t) [

ASNS S S o (o ABM) Ay (1985 pS VA LYY gl (4 peed ) A IS 1Y)

foa ) kb Ll Cind (g gl o kb Chal g (& Y1 ALS JUa) 4L g gl
If the speed at which an object escapes from the Earth's surface is v, how fast is
it becoming from the surface of a planet that is eight times the mass of the
Earth and a radius equal to twice the radius of the Earth?

2V

3v

4v

L] O O] O

Laal) 1 Jad (i<s Y
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JSA) (B Las (88 (g i1 Jlawa (B a9 0 gl eul N Usaal) 8 B by ABla B S | g
04, S yall B g8l Jiay oy Laa () colia]
A ball is suspended by a thread tilting from the vertical axis at an angle 9 and it
is rotating in a horizontal circular path as in the figure below, which of the
following represents the centripetal force?

Fe=Tcosd |[ ]
FC:TsinH []
2
F.=Tsing |:|
Fc:Tcgsé? []

Bl L, -9.4X10%0/Kg ke Anaa ) Ailal) Jlae (2 Akl dpllall s S 1) | ¢
¢ dbill) Al G ey Ladie 200kg 4SS elia jall 4ndlaill g gl
If the gravitational potential of a point in the gravitational field of the Earth is
equal to -9.4x10°%)/kg, what is the gravitational potential energy of a 200kg
satellite when it passes from that point?

-9.4x10°%J

-1.88x10°J

-4.7x10°J

L) O O] O

-4.7x10°J

Laal) 1 Jad (i<s Y
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The figure below represents displacement-time graph for a pendulum

oscillating in a simple harmonic motion, what is its velocity when it is at
0.1 m from equilibrium position?

0.2
> 0.1
B,
S 0
£ o1

-02

0 1 2 3 4 5
(S) QAJ’J‘

0.54 m/s

0.40 m/s

0.32m/s

L) O O} O

0.22 m/s

Laal) 1 Jad (i<s Y
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Part two (CR- questions). (Al AL ALY o 5ol
A Laaial) cle) il 8 dtila) cas) (10 Jsd ) 8 Jisedl) e ALl o Alay)

For questions 8 to 10, write your answers in the provided spaces.

L o ddla adaly g olia) JSEY 8 LaS BOCM ok Ciuai (5 il Jlua (B jod g iy hagyja jaa -
tl Lo ial 3 08 a3y B Akl ) A Aadil) (e 10cm
a- Astone tied to a thread and rotates in a circular path with a radius of 60cm as in
the figure below. It travels 10cm from point A to point B in 3s. Calculate the
following: _---_ B

B kil ) A Akl e & Al Ledie (pal il (0) saall 439130 Aa) 3Y1-1
1. The angular displacement (0) in radian when the stone moves from point A to

point B.
(1) T4y
2-the centripetal acceleration of the stone. A8 el aal) ddas-2
1 (2) T 4y

Laal) 1 Jad (i<s Y
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b- Mention the two factors on which the magnitude of gravitational force between
two bodies depends.

c-Explain the following: roh L bz

1- The gravitational potential energy is negative..dslbu (585 4ndlail) g gl 48Ua -1

: 1 (z) &y

i gk e bl el Lasie g AL AcBaily B b B SI N pdy -2

2-The passenger inside a car feels pushed out when the car moves on a curved road.

1 2 (z) ALY

Laal) 1 Jad (i<s Y
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Lo ) cddapen 4880 g5 48 ja & Ay Jaseay Jgaial G jll-An) JY) ada Jaul) B JSal) Sia|

et
The figure below represents displacement-time graph for a pendulum
oscillating in a simple harmonic motion, calculate the following:
-4
0 30 40 50 6.0 70
(s) o33!

1- Frequency a1
2-amplitude dad)-2
3- the length of the pendulum Jyaiall Jsh-3

(g=9.8m/s?).

EIETRY
1
2
3

Laal) 1 Jad (i<s Y
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9 Jlgm- g

D93l Gl G A Jalaa IS 1) ¢ 10M/S Ae ju )93 Jo & ja 650k g LS 5 jlummce
sl phd Chuai cal | 0.3 b Bbd) cBlas
. (9=9.8M/s2) g gbui dpda ) Anilall Lae ol Lle
b- A 650kg car is moving on a roundabout at a velocity of 10m/s. If the coefficient of
friction between the roundabout ground and the wheels of the car is equal to 0.3.
Calculate the radius of the roundabout. (knowing g=9.8m/s?).

L (@)Y

=AY Al e aal sLal 5 guall gz
. (a) JSEdl ma sall adll faa) g Laladiiud U831
?(c) 3 (b) CAISEN daiagall JLBM (g9l (o) aS-2
c- Referring to the picture below, answer the following questions:
1- Mention one use of the satellite described in shape (a).
2-How long is the period for the satellites described in shapes (b) and (c)?

(@) Y

Laal) 1 Jad (i<s Y
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srb Lo gl Ay 4880 65 AS ja & jai ANS Al 3) oo Al Dstaad] s |
(il ts sialy x Cua)

x = 0.03 sin (zm + g)

The following equation represents the displacement of a mass in simple harmonic
motion, find the following

x = 0.03 sin (zm + g)

1-the amplitude. Aad)g
2-the phase constant skl i
3-the angular frequency. (9 a3

AS all Al Al Aal3Y)-4

4-the displacement at the beginning of the motion.

SEERESY
1
2
3
4

Laal) 1 Jad (i<s Y
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10 J) = 2l

@ gbed 3 Y da o) caale 1) ¢ 200N/mM s sbow 456 Gl (3l 0.2 Kg 43S ana
reh b euald 0.1

An object of mass equals to 0.2 Kg is attached to a spring which has a constant

of 200 N/m, if you know that the amplitude of the vibration is 0.1 m, calculate the
following:

2-the kinetic energy of the mass when it is at 0.07m from equilibrium position.

1-the total energy for the system alailt 4,051 43Uat)q

Y s (e 0.07 M 3 o ALl 40 Latie 4S ) 482

=l
g

m

() ALY

-------- 1

------- 2

Jed ¢ 2.5 Hz Waa5 368 e (100 N/m ) 44l Gailly (3150 800 g 44l aid-zr
.albeal) aladiuly el § ot Al Eaa
c-An object is attached to a spring which has a constant of 100 N/m. It was

pulled by a force with a frequency of 2.5Hz, will it be under resonance?
explain using calculations.

(@) sy

Laal) 1 Jad (i<s Y

22021/2020 —ds¥) deadll wsadl SEERYI - 12 Caall — el il
13 (x 13 dadall

-
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Gal) (B i) anty 0B ol 88 pde e GeShg (A (e JLER) — Jo¥) ) geadl)
(=2 10) E aall JLEASY Jalsal)
(Question one-MC) from 1 to 10, mark your answer in the box

next to your answer choice X (10 points)

0 Lpiladl Jlae Bad (s A83ad) (ol A0 Al ) e slaal) (a6 1
R e (l‘) Al e (varbital ) ‘é‘pw‘ J":d L*J‘m‘ k}“‘du (g)
fuay
Which of the following mathematical formulae expresses the
relationship between the gravitational field strength of the earth (g)
and the orbital speed of a satellite (v,,-pizq1) at a distance (r) from
the center of the earth?

v=Jgr

v=.,2gr

v=gr

L) O] O O

v=2gr

B8] s glunay Wb g o5 o1 2 m Algh o ey LgRila 23400 g RIS B S |
381 Ao s dad Lad 8O N (5 gbuas i) (B A1) 3 gb ceuilS 1]y

A ball of mas 400 g is attached to the end of a string of
2 m long. The ball is whirled in a horizontal circle. If the tension in
the string is 80 N, what is the speed of the ball?

4m/s

20 m/s

40 m/s

L1 O O} O

80 m/s

Laall ias Jad ass Y

2019-2020 JsY) Jaaill- a yaill HLEAY)- adiia 12 ol 5
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(8 Shuad B30 FAY) daa LS 138 (Adapeuy 4,88) 65 AS ja 0,2 Kg ALl anin & oy 3
293 a3 Aadd Lad (0,004 J (5 g 4l A0 AU} i< 5 0,05 m
¢ 3 Hasd

An object of mass 0.2 kg moves with a S.H.M of an amplitude of

0.05 m. If the total energy of the particle is 0.004 J, what is the
value of the periodic time of the motion

A oSS0l
L) O] O O

598 S o8l Ll (g ) (2 ) gl o Adlal) Jlae Bad cuils 13 4
D gia JUia) A 6 b Chuai g (a Y) ALS e (g glud ALIS AT 4BUSY) aliiia
fe 98N S o< b o Andlad) e Bad A Lad (a1 jhad Ciua

Knowing that the magnitude of the gravitational field strength of the
earth is (g), for a spherical planet of uniform density has twice the

mass of the earth and three times the average of its radius.

What is the gravitational field strength at the surface of the planet?

2 [0
2|0
EQD
o 10

LA B0 (N el

2019-2020 Js¥) duaill- o paill HLEAYI adie 12 el d
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) G ) s 6 2R g 13 e b sty AT liaa b
N@j\@&@éﬂ\)\&hcu&)‘i\&h&@R&Lﬁ)\d&)\&
¢ slall

&

(ca) ALS A My ga ) skd cial s R)

A satellite of mass m moves around the earth in a circular path of 2R
above the earth's surface, the satellite changes its orbit to a lower one
which is R above the earth's surface, what is the change in the potential
energy of the object?

(R is the radius of the earth, M is the mass of the earth).

—GMm
2R

—GMm
3R

—GMm
4R

I I | e I | e I

—GMm
6R

B laad) g8 pdipe AS a8 Cualad) aaldl) g gi La
What is the type of damping that happens in car fuel gauge?

Heavier damping g8l sl | 1]
light damping Lol aalasill | [1]
Critical damping zoal adadl [ []
Over damping aall 3sh aalaill | []

Laall ias Jad ass Y
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Aapoy 4388) 93 4S 2 & ey s da) Yl-pda ol dBUa dada Jiay Ju) b Joill
SO Al (e 4 M 2y e (1S Ladie 43S ja A La By A (ki (i
The figure below represents potential energy-displacement graph for

an object in a simple harmonic motion between two points A and B,
what is its kinetic energy when it is at 4 m from equilibrium position?

(J) gagh At
potential energy (J)

[ RN
X o / 0.1J |[]
R 3 4
\\ i 7 03J |[]
— LN LI L LUl L]
N L “ 0.4 |[]
| S misy
displacement m 0.5J |[ ]

@JQ\J}J\M@Jjggshﬂkﬁu&M@m\Q@M\C)Aggi
or okl Cial

(02N A M g Sliaall jadll A m dua)

Which of the following formulae expresses the kinetic energy of a
satellite orbiting the earth (r is the radius of the orbit, m is the mass of
the satellite and M is the mass of the earth)

GMm
2r

|
I | I A

Laall ias Jad ass Y
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40 Adaleally Jaxi (i — LS alaT 8 Jigs ALS da) )
x = 1.6COS (4nt)
Callail) 33 5 dad La A il (a3l g yially dBlcall Eua
The displacement of a mass in an oscillating mass-spring system is given
by the following equation: x =1.6COS(4nt)

Where x is in meters and t is in seconds. What is the frequency of the
system?

2Hz

4Hz

6Hz

8Hz

Hinnin

£ ) A La ¢al Jia Ji laa (9% By A Glawaadl oUal Jeilf
¢ B el g 3Sal gl ) A arall (638 sl
The figure below shows two objects A and B moving in a circular path
at the same time, what is the ratio between the centripetal
acceleration of object A to object B?

10

s _ 1 []
I Ap __‘4
- 2r
aAa __]_ []
A s ag 2
o a
4 _, U
ap
- a_A_4 =
ap

Laall ias Jad ass Y
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Part two (CR- questions). (Al AL AEY ¢
(42,230). 44 Lanaiial) cild ) &Y A clida) i) 7 ) 2 (e AL Lo daY)

For questions from 2 to 7, write your answers in the provided spaces (30 points).

5 points BN ) )

Adason 4,88 g5 4S ja & Al (aiU-AS AUATE e Jiede ) dada JiuY) b JSA)) Jiag

The figure below represents velocity-time graph for a mass-spring system
oscillating in a simple harmonic motion.

A

8

6
) /\ /\
0
(s) Ca 3l
- \/ \/’" ;
-6]

cm/sés
cm/s velocity
N

N

[

o2l Cul dad uuald 500 g (s sbed ol Alleal) ALY () cuale 1))

a-If you know that the attached mass in the spring is 500 g, calculate the
spring constant.

i sy

Laall ias Jad ass Y

2019-2020 JsY) Juaille o pail) LAY adEia 12 6l 3
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A ) geallf a

o) Gailly obul) ad Ble)pa g Cbad) Joaisll Gajl-dal Y dade gl

IS o L)

b-Draw a displacement-time graph for the previous pendulum considering the
values of the acceleration and the time period while it is moving

(NF]

~|g

ST
>

37T

(s) Sa3h

time ( s)

6

S5

a

3

E 2
=

- E |
S 3
a E
— 8
E =

2 o =
B
=

-2

-3

-

-5

“1-6

Laall ias Jad ass Y
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5 points Gl ) ‘gl

Lé 40 m Adlad) phad o caale 13) Al ; ABla B ) 95 A0) 28] At grila gy o] JSAN)
¢ el o B0 Cung AilaY) Ad B Lalll B4 allde yu JB] dad
(600Kg s ghuas 4} AList)
A roller coaster goes around a vertical loop that has a diameter of 40 m.
What is the minimum speed that the roller coaster car must go at the top of
the loop to stay on track? (the total mass is 600 kg)

Ayl

dadl) o Jan) iss Y

2019-2020 J5Y) Jaadll- ayaill JUERY e 12 el
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5 points a0 J) el

W alBa 4y S JIS o)) i
(my=10.0g cmy=4.0g cm, =6.0gcm; =10.0g )
- 1AL JSAlL il ga 98 LaS ¢ 10. 0 cm 4adia Jsh g e Sl Ais

Four sphere masses of magnitudes ( m, = 6.0 g, m; = 10.0 g
my =10.0 g ,m3; = 4.0 g) are placed in the four corners of a square of

edge 10. 0 c¢m, as in the opposite figure.

m; @ 9™

ma. .m4

Lol 3Sa A A el die day ) JiSl) e (LB Apdlad) Sl Bad Abasa Guua)

Calculate the net gravitational field strength resulting from the four
masses at the point A at the center of the square.

IETRY

Lall iay Jad o Y

2019-2020 J5Y) Jaadll- ayaill JUERY e 12 el
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5 points ) J) ‘gl

02N g (el ia) s e 13 1 jed oLl JSA pria
Slikall jabl) £ jludl Lusual) 3 g8 amil S3I)
Cral el laal) g3 alll claladii) EME S
G5 (2 ) S ey Sliall palll (o Adlual) cilS 1Y) -z
248l (g 38 pal) g bl Gl ¢ 4.2 X 10" m
The diagram below shows a geostationary satellite in orbit around the
earth.

A-State the name of the force causing the satellite’s acceleration.
B-State three uses of a geostationary satellite.

c- If the distance between the satellite and the center of the earth is

4.2 X 107 m. Calculate the centripetal acceleration of the satellite

Satellite
- TS|

TRy

-

ARl 1A Rl s X

2019-2020 Js¥) duaill- o paill HLEAYI adie 12 el d
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5 points ) ) gl

Gy (K=18N/m) 4 368N il s Ll ) 50 g 4GS puan (33la3 o
- 1l L ) g &5 5 0 ) mdaga e 0.2 M Adlss Jiu

casill gla Y 8 ga]
(Maadl) & budll jlala ySiecy

A 50 g object is suspended vertically from a spring with k= 18 N/m. The
object is pulled 0.2 m downward from its equilibrium position and
allowed to oscillate. Calculate: -

A-The restoring force

B-The maximum acceleration of the object?

sAday)

-

-

Al 1 Jaw) nss y

2019-2020 JsY) daaille o aill JUEAY) adie 12 L5
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5 points aabad) I igaad)

g 4330 FAY) A3 PR jay duny A1) pudga aila o Jaaly 6B Joaly gy
0.9939 b A Aga b asiiceall )6 J iy Jgha (IS 13) (Al IS Basl g B e o) 33Y)
toh L Gl <0.9925m sl B Aga (8 aaidiciadl I 6 Jgals Jshg m

B Ao A die A Aga B asdinial) ) gl Jgaiy J g alidy 13l guia g-i
PIA)B 5 A Ol b dua Y Ludladl £ et C Dpmall) (A Lo
)] - .
A " seconds pendulum" is a pendulum that moves through its rest position
once each second, the length of "seconds pendulum" in country A is 0.9939 m

and the length of "seconds pendulum" in country B is 0.9925 m, answer the
following:

A. Why is the length of the pendulum used in country A different from
country B?

B. What is the ratio of the gravitational acceleration at the two countries
A, B (Z4)?
g8

)

-

-

Laall ias Jad ass Y
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]

X g

L

b i) yaay a8 (7 L 1 G (A (e LIRS — (g0 ) el

(Question one-MC) from 1 to 7, Mark your answer in the box X

Which of the following describes the tangential speed of an object which moves
with a uniform circular motion?

Plaliiie & 3 A8 a @l aty peal dpuleal) de pull oy blae 1 | 4 4

constant in magnitude and direction olad¥) g lasall 45,6

change in magnitude and in direction olaiY | 5 Hladall 3 yaia

constant in magnitude and changes in direction ~ ola3¥) 3 jaia 5 ladall 4505

change in magnitude only DRV IERCIN B -¥* N

L O O O

What is the frequency for a particle which oscillates 360 times in an hour?

faclu JOA 3 0 360 g prus 22 5 ke 2.1

0.0028 Hz

0.0042 Hz

0.1 Hz

360 Hz

L1 O ) O

What does the work principle of a microwave oven depend on?

iy g Slall (Al Jaall Tase aaiay 13l e 31

the thermal heating sl el | ]
the resonance ool | ]
the damping LAl D
the radioactive decay ey dlasll (1]

Page5 of 18 Y+ YA-Y VA IV Juadll adiiia VY ¢l 3
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oy Caliall ) Laghs Ablucall culislia’ 13) Cppanin (i (S Gallail) 5 g8 Aagdl ciany 1ila

feiuaill ) Lagili€ (i pua Juals L
What happens to the value of the gravitational force between two objects if the
distance between them is doubled and the product of their masses is reduced
to half?
ade il L (4l pranal |:|
becomes one eighth of its origin
becomes one fourth of its origin
ade culS Lot et | [
becomes twice of its origin
agle @ilS e Calaal i et [ []
becomes four times of its origin
Juats 1.67x1027kg Laga a5 JS A8 Gl i O IS uila) 338 el | g o

€1.40x104m W 28 d8lia Lagiy
What is the gravitational force between two protons of mass 1.67x10-2’kg
separated by 1.40x10*m?

(consider that G=6.67x10"!Nm2kg? Ol sisl)

1.67x102'kg 1.67x1077kg
P P

G— 140x10%m —0)

1.33x10°° N

9.49x103" N

7.95x102* N

5.68x1071° N

L) O} O} [

Sall s caan s Y
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Al mhu Je (B g A) sl gidag (A B,C,D) @Y gaiy gl Jiay Al Joill
coa Y gha e (D g C) Nl g el
¢ (Ta,Ta, T, To) W Al gl ¥ il 3l dagauall A8Mall Le

The figure below shows four pendulums (A,B,C,D),the two pendulums (A and B)
placed on the moon and the two pendulums (C and D ) placed on Earth.
What is the correct relationship that describes their time periods (Ta,Ts,Tc,To)?

pendulum (D)

pendulum (C) (D) Jg.u‘_a.\'p@
(C) Jsxiad % &
pendulum (B) T 2L
(B) Jsidl L

pendulum (A) i ] @

(A) Jssiy e ¥
n 2L
L

L @

gMoon=% JEarth

G Al e § =l B Al U

6-1

Ty, >Tg >T. >T,

T, <Tg <T. <T,

Tg >T, >T, >T,

L) O O] O

TA :TB :Tc :TD
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el Jiad Lgda of oAy ) aaY) AS all A aaldsl) ) of g g A Aalad) cila g )
5 Janad) 2985 piiga 4S

The following graphs show the types of damped oscillations, which of them
represents the damping of the vehicle fuel indicator movement?

4a)3y) displacement

4aljy) displacement

7-1

(A) (B)
4a)3Y) displacement 4al 3yl displacement
—
v - S
|
(C) (D)
AL
B |[]
c|[]
D |[]

Sall s caan s Y
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(Al Abini) A £ 30 Part two (CR- questions).
A Laadall cle) 4 B dida) Sl 7 ) 2 e ALY e Ay

For questions 2 to 7, write your answers in the provided spaces.

Sall s caan s Y
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(5.9l AL dpailan A juuy 5,303 asaa 10(0.5kg) AL anid & A
e Laa JS ) ¢ (5 Hz) pesad) 0355 (S 138 (90 m/s)

LA sl b Chal-]
) e B fgall 438 sal) B il

An object of mass (0.5 kg) moves along a circle circumference with a
constant tangential speed of(90 m/s) , if its frequency is (5 Hz), Calculate
the following :

a-the radius of the circular path.

b-the centripetal force acting on the object.

: Answer-+aY)
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W laia © 43903 B Al ) gl (10.0 g) ASiS Unsew W gals guida g (AUl JS&)
ran) (Ao 488 g5 4S oy Jigad & 53 A5 (8°)

B Akadil) xic pla Y 548 (i
0.7m s sben ddgh S 1Y) g sall il (@
(g =10 m/s?)

In the following diagram, a simple pendulum of (10.0 g) is moved to the
point B with an angle © equals (8°) then left to oscillate with a simple
harmonic motion, calculate

a) The restoring force at the point B?
b) The time period if the length of pendulum equals 0.7 m.

(8=10m/s?)

0.7m

: Answer-«aY)

Sall s caan s Y
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8.9x10°% m o_kd Cial 5 43 Jlua (A G2 ¥ Jga sy 300 kg 43S olia b
G=6.67x101TN.m?/Kg? 9 6x10%* Kg s ua ¥ AL o) caale 128
T Lae S Gl

Slall padll Ak gl dBla .

(Slial) palll 45 al) 4Bl -

(Slnall il 4.it) d8Uatf

A satellite of mass equals 300 kg rotates around the earth in a circular

orbit of a radius equals 8.9x10°m, if the Earth mass is 6x10%* Kg and
G=6.67x10"1'N.m?/Kg?, calculate the following:

a-the potential energy of the satellite.

b-the kinetic energy of the satellite.
c- the total energy of the satellite

: Answer-4:aY!

N

-

-
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e Ulaa [ alad Jb Joald Tigoall a3l (o ABMaY) (e (GRal 4 505 A
2 W b AP

In an experiment to detect the relationship between time period T of a
pendulum with its length L, we got the following data:

L(m)| 05| 1|15 2| 25 3|35 445 |5 55 |6

T(s)| 14| 2 24| 28| 3.1 | 3.4 3.7 442144 (46 |48

(T vs L) Ll A83Md) Jafiadl Jgand) 1 addiu) (g
a) Use the table to plot the graph (T vs L).

Al ) calaal) Laddiewe didla) yud ST 9 L o 483l La (b

b) What is there relationship between T and L? Explain your answer

mathematically.

TEES]

(b

Sall s caan s Y
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Juha (e g |l 98y 28 (il

Resonance can be harmful and can be useful.

a) Give an example for each case. £.55 08 Lo Yl e (i

A e Wi el flada SLadY) 058 O OSar S (G

b) How could damping be useful? Give an example

:Answer_4aY)

b)

Sall s caan s Y
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sy 4588) g3 A8 ja ety Jgaid (el Aa3Y)) A8l Jiay U alal)
AS ) 03g1 5 3) FAY) Ay g9l a3l g Augl 3 s puil) 1ha IS 22 g (1
A al) 0dgd (O l-Ae i) A8l praa JSdy hual Apdly ) Ualas i) (@
AS Al o3¢l (sl — Alpall) Ldlal) guia gy Aade a) (>
The graph below represents (displacement —time) curve for a pendulum
moves in a simple harmonic motion:
a) Find: the angular velocity, the period and the amplitude of this motion.
b) Write a mathematical equation represents correctly the (velocity —
time) graph for this motion.
c)Draw a curve showing the relationship (acceleration-time)for this
motion.

X(cm) ¥ displacement &a3y! ‘ ' 034
1l

a(m/s2)-

afmax)
-—

Y |
curve  -aiall | |03y

(x-t) Answer (c) '(A,)' 4.,-1_5}

: Answer (a-b) — (¢ — f) &y

LAl 13a caat s Y
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Pagel of 18 2019-2018 Llay)- Js¥) Juadll aaiia 12 ol 3
1262011


https://ruaad.com/

] L

DX el B dtigla) maaty a8 7 LN 1 g ((A2ke (e L) — Jg¥) O saall)

(Question one-MC) from 1 to 7, Mark your answer in the box X

iakaiia 4y yila AS a @l jay anald dpuladl de jull Chiay b Las
Which of the following describes the tangential speed of an object which moves
with a uniform circular motion?

1-1

constant in magnitude and direction olaiV) 5 ladall 435

change in magnitude and in direction olai¥) 5 ladall 3 yaia

constant in magnitude and changes in direction  olad¥l 3 jxia 5 il A5

iy NN

change in magnitude only L laiall 5 aia

?ﬁudh$f36o~)’i€_1&»;.m~)au 2.1
What is the frequency for a particle which oscillates 360 times in an hour?

0.0028 Hz

0.0042 Hz

0.1 Hz

360 Hz

L] | ) O

Sy s Sl (5l Jaall Tane adiay 13 e

3-1
What does the work principle of a microwave oven depend on?
the thermal heating sl i) 1]
the resonance Ol
the damping RN ( D
the radioactive decay eelay daal) | [
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ey Galiall ) Legia Adlicall calioLiai 13) Cppamid (o (IS cadlail) 3 68 dagll ditay 13La

. 4-1
fiuall) ) Lagili€ G paa Juala
What happens to the value of the gravitational force between two objects if the
distance between them is doubled and the product of their masses is reduced
to half?
adde il L i gl |.
becomes one eighth of its origin
becomes one fourth of its origin
becomes twice of its origin
agle S Lo Gilbaal gl i | [1]
becomes four times of its origin
Jualiy 1.67x1027Kg Lagla alg JS ABS Gl (1isign O ESH iladl) 348 Jlala | £ o

1.40x10Mm W 8 ddlua Lagls
What is the gravitational force between two protons of mass 1.67x1027kg
separated by 1.40x10*m?

(consider that G=6.67x10'Nm2kg? i sic)

1.67x1077kg 1.67x1077kg
P P

G— 140x10m —)

1.33x10°°N | [ ]
9.49x10°%" N
7.95x10%*N | [ ]
5.68x10°N | [ ]

Al s g s Y
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Al mha o (B 5 A) Vsl gy (A B,C,D) < sahs ol Jiay M Jeid)
Lo pha e (D 9 C) o¥sidl gy Laiy
¢ (Ta, T, Tc, To) W sl gla ¥ il A1) dajaal) 483l Le

The figure below shows four pendulums (A,B,C,D),the two pendulums (A and B)
placed on the moon and the two pendulums (C and D ) placed on Earth .
What is the correct relationship that describes their time periods (Ta,Ts,Tc,Tp)?

pendulum (D)

pendulum (C) (D) Jg.u‘_a.\'p@
(C) Jsxiad % &
pendulum (B) T 2L
(B) s L
pendulum (A) ¢
() 20 =
Ll 2L
L
&

gMoon=% JEarth

G Al e § =l B Al U

6-1

T, >Tg >T. >T,

T, <Ty <T. <T,

i

Tg >T, >Ty >T,

T,=Tg =T, =T,

[]
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The following graphs show the types of damped oscillations, which of them
represents the damping of the vehicle fuel indicator movement?

4a)3y) displacement

4aljy) displacement
ol ’ T )l
— 7 time ‘ time
4a)3y) displacement 4a)3Y) displacement
A
—

' w3 \ »
e 3

(C) (D)

NN N

LAl 13 ca s Y
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For questions 2 to 7, write your answers in the provided spaces.

Lol 13 ca s Y
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(5 9l A5 Apslas A g 54300 Jana 10 (0.5kg) A3LS anear & S
1 Laa JS qual | (5 Hz) pmadl 2358 IS 138 (90 m/s)

(A el b Ciual]
il e 5 jigall 43S pal) 5 gl

An object of mass (0.5 kg) moves along a circle circumference with a

constant tangential speed of(90 m/s) , if its frequency is (5 Hz), Calculate
the following :

a-the radius of the circular path.

b-the centripetal force acting on the object.

: Answer-4aY)
u=cvr,u=(2ﬂf)r

d.
= = 9 oeem
27f 27 x5
2 2
b £ =M 0506
r 2.86

Al s g s Y
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W _lake @ 4390 30 B Akl ) 7l (10.0 g) ASkiS Unsews Y gy g gy AUl JSA)
ra) ddasn 4388 g5 AS ay gl & 5 oF (8°)

.B Akl xic pla Y1 568 (I
0.7m gsben Adgh S 1) g5l a3l (@
(g =10 m/s?)

In the following diagram, a simple pendulum of (10.0 g) is moved to the
point B with an angle © equals (8°) then left to oscillate with a simple
harmonic motion, calculate

a) The restoring force at the point B?
b) The time period if the length of pendulum equals 0.7 m.

(g =10 m/s?)

0.7m

: Answer-4aY)
Fx =F, sin@=mg sin@=10x10"°x10sin8=1.4x107N

T =27 £=27z /£=1.66s
g 10

Al s g s Y
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8.9x108 m s_kd cial 5 il Jlwa B (2 ¥ Jsa 49 300 kg 4SS slia b
G=6.67x10N.m?/Kg? 5 6x10% Kg sbud ¥ AL ) cuale 1118
teh bae JS Gl

(Sl jadll al gl Ak -

(Sl jalll 48 o) Bl oy

(Sall jalll 4,it) A8Ualf

A satellite of mass equals 300 kg rotates around the earth in a circular
orbit of a radius equals 8.9x10°m, if the Earth mass is 6x10%* Kg and
G=6.67x10"'N.m?/Kg?, calculate the following:

a-the potential energy of the satellite.

b-the kinetic energy of the satellite.
c- the total energy of the satellite

: Answer-<aY)

_
_—GMm —6.67x10 ™ x6x10% x 300

E. - =-1.35x10"J
r 8.9x10
. -11 24
E, :GMm _ 6.67x10 ><6><160 x 300 06710 ]
2r 2x8.9x10
_ -11 24
E - —-GMm _ 6.67 %107 x6x10 x300 __067x10° ]

2r 2x8.9x10°

Al s g s Y
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=40 e A

In an experiment to detect the relationship between time period T of a
pendulum with its length L, we got the following data:

L(m) 05| 1|15 2| 25 335 445 |5 55 |6

T(s)| 14| 2|2.4| 28| 3.1|3.4(3.7| 4|a2|44 a6 |48

(T vs L) by 4B0ad) Jiiail J gaad) 1 addiad (g
a) Use the table to plot the graph (T vs L).

Aol e dlaal) Laadiiwe didla) jud ST 9 L O 4l L (b

b) What is there relationship between T and L? Explain your answer

mathematically.

LBV

T(s)

4.5
3.5
2.5

1.5

0.5

=

(Tvst) of pandulum — (a
(b

A8all o Tig sl (31 312 3 [ Jaadd) J sda 30

T =27r\/£:>T a\L
g

Al s g s Y
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Resonance can be harmful and can be useful.

a) Give an example for each case. £ JS A Yla g.hci (T

S e Yl el flada LAY (58 of oS S (@

b) How could damping be useful? Give an example

:Answer_4aY!
a)
Harmful resonance: the effect of earthquake on buildings , resonance
between wind and bridges
Useful resonance: radio and TV circuits, microwave oven, MRI.
Tl s sl Co il el o IV L 1 i o
rmbaliiall (i ) Sl ey pSkall 8 ¢ 5330l g ALY g (B il il 93 sk ool
b)
Damping absorbs energy. This reduce the effect of resonance for example the
damping of building in earthquake zones. The foundations are designed to
absorb energy, this stop the amplitude of the building's oscillations reaching
dangerous levels when an earthquake wave arrives.

5 g paiall (glaliall (B pUsl) 43035 Jiall e o ¢ S Cha Iy 130 By 3035
o ol bl Am alay 138 g Bl Galuaial sUsll bl ciaaa ca JI35N ca
IS A e J gy A B bl Sl gia () J g sl

Al s g s Y
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rlasey A8 65 A ja & aty Jgaid (Cale A 3Y)) Al Jlay M) aial
AS ) 03gd 551 AN Aru g 698l a il g Aol 31 A peal) 1ha IS 22 g (1
AS ol 03¢t (Cra A puudl) ABMa) prisua JSda Chual Andaly ) Aslase GisS) (o
AS al) 23gd (o3l — Anall) ABal) i sy inia pu) (=
The graph below represents (displacement —time) curve for a pendulum
moves in a simple harmonic motion:
a) Find: the angular velocity, the period and the amplitude for this
motion.
b) Write a mathematical equation represents correctly the (velocity -
time) graph for this motion.
c)Draw a curve showing the relationship (acceleration-time)for this
motion.

X(cm) 4 displacement 21 3y) ‘ ' 034

6

a(m/s?)-

015 a(max) |

T
- 2 4 6 ?
I(s
01 almax)

v '
curve  Aaliall Lo | 03y

(x-t) Answer (c) (_-.) o

w

o]
&
19
]
o

: Answer (a-b) — (< — ) LY

a A =6cm =6x10°m T =4s ,a):z—ﬂzz—ﬂzzRad/s
T 4 2

X, =Acosamt = X, —=6x102cos’t
() () 2

~V iy =—Awsin ot

b
v =—-6x1072 (stin (th
2 2

v =—37x1072sin %t

2 2
c—| a=—-Aw?cosat :_m

cos Zt =—-0.15cos Zt
2 2

LAl 13 ca s Y
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Do not write below this line.
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b i) pasty a8 10 ) 1 e ((dmade e JLER = JoY) Jadl) JoY) 5 5a)

((Ban) g Aa Oims J81)) DX pmaal) JLsaS Jitiall g sl

(Part one-MC) from 1 to 10, Mark your answer in the box next to
your answer choice X

g e (b o SIS et A A B A e |

What is the centripetal force that holds planets in there orbits?

AIiaY) 5 58
Friction force

idlall 5 8
Gravity forcer

Aulalin 5 ¢Sl 5 5all
Electromagnetic force

1) O O} O

45 5ill 3 5l

Nuclear force

¢ ASiaY) apte ) mhaa e 100 N/m A 368 el (adiy 0.25 Kg 4SS awa Jayy 2
93 a3l Lac Ay 4380 o3 AS o B Jigal 19 25 mim Adlesal (i) qaaa 1318
¢ g all sigd
A spring is attached to an object with a mass of 0.25 Kg on a frictionless surface.
The spring constant is 100 N/m, if the spring is stretched a distance of 25 mm
and oscillates in a simple harmonic motion. What is the time period of this

motion ?
0.20s |[ ]
0.31s |[ ]
0.41s |[ ]
0.50s |[ ]
Do not write below this line.
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b chual (g gbew V) o (e g Ao Y daa g e (B gy Sl b
fad Ay jlaal) s pud) a8a La, G Y

G=6.67x 10" N- m%kg? ¢« 6.4x10°m =2 jhé Ciai)

(6x 10 **kg = oa ¥ Alis

A satellite is in a circular orbit around the Earth at a distance of one Earth radius
above the surface. What is the speed of the satellite?

(The radius of the Earth R=6.4 x 10° m, G = 6.67 x 10 "' N - m?/kg’ the mass of
earth M = 6x 10 > kg)

2800 m/s

4200 m/s

5600 m/s

HinniEn

16800m/s

euils La Jlial 9 () Ay (Bl aaad) ANS €30 1) Japeay J gl 33 AT Gaaay )iLa
What happens to the frequency of a simple pendulum if the hanged mass
increases to 9 times of its origin?

It remains the same oY ]
It becomes 2 times of its original value S Lo e mua D
It becomes 3 times of its original value OS e JUdl 3 s | [[]
It becomes 9 times of its original value OS L JUdl 9 oy | []

Do not write below this line.
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(o kb Cial R)fa )
How far above the Earth surface is the gravitational acceleration (g) equals half

of its value at the Earth surface? (R is the radius of Earth)

0.41R

1R

1.41R

2R

Hnnin

sl @Al ¢ 5 Wl Ayl g Aad uediS 4 g g Qo 3F Al LiiSa

6
¢ CiiCall Al o (AL gt
A3uF capacitor is connected to a battery, if the charge on each plate of the
capacitor is 54C, What is the potential defference between the plates of the
capacitor ?
1.7V D
2V D
15V D
20V D
Do not write below this line.
Advanced Physics 12 Term one, 2> - 2018 - 2017 Page 7 of 19

—


https://ruaad.com/

Uaal) La , Adngeuy 45880 65 A jad (Gl — A Y ) O ABBad) gl gy oLial (Alad) ana I
¢ A< jal) sdgd (g guail)
The graph below shows the( displacement — time ) relationship of a simple
harmonic motion . What is the maximum acceleration of this motion ?

displacement (m)
A

+0.08

0 T T » time (s)
1 2 3 4
-0.08
0.1m/s* |[]
0.2m/s* []
0.3m/s* []
0.4m/s> []

Do not write below this line.
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What is magnitude the energy stored in the group of capacitors in the circuit
below ?

2 ur
|_ 4 ufF
_[: i
|_
2ur
1|
|
20V

2x10™

4x10™%)

6x10™

) O O O

8x10™

Al Akt Aiad (e Jladd) ) 0.8m 2t A 8 (il gl Jlanal) Badi olall g )aka La
¢-10.C
(k=9x10°Nm?/c?)
What is the magnitude and the direction of electric field strength at appoint
that is 0.8m north of —10.C point charge?
(k=9x10°Nm?/c?)

(North) Jwi 1.4x10°N/C

(South) s 1.4x10°N/C

(North) Jwi 3x10°N/C

L) O OO O

(South) < s 3x10°N/C

Do not write below this line.
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¢ (3.84x10%m)okd ciual jlaa; a1 Jea Jsd S 1Y) adll AS jal) Adha La
(G=6.67x10""N m’kg, M=6x10**kg , M,,=7.35x10°’kg )

What is the kinetic energy of the moon if it orbits the earth in a circular orbit of
radius of (3.84x10%m)?
(G=6.67x10"'N m?kg?, M=6x10**kg , M,,=7.35x10%’kg )

10

2.5x10%) | []
3.8x10%%) | []
4.5x10%% |[]
5.5x10%) | []
Do not write below this line.
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For questions 16 to 20, write your answers in the provided spaces.

(A ) )

uﬁﬁﬁmkauiskyym‘amhﬁeax slial JSulf
Ladd) Ao 3 el Auaaal) 4l g<!) 3 8l cumal | ¢ 5¢d)
((B) Al b 4 gasall
(k=9x10°Nm?/c?)
The figure below shows three point charges are placed on
straight line in the air. Calculate the net electrical force on
the charge located on a point (B). (k=9x10°Nm?/c?)

+H.6%x 109 C 23x100 ¢ 2.3x1W0b C
O == > @
A 10cm B ocm o

Ay

Do not write below this line.
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iall el S 138 1500 km okd Ciualy 9 X107 kg 44l iy oS
: ald(G = 6.67 X 107 N m?/kg? ) sk alal)

¢ sl i Ao Audladl Jlaw 33 -

¢ o mha Jo 70kg 4dlS pliad Xl 09 - @

The asteroid has a mass of 9x10?° kg and a radius of 1500 km .
(Gravitational constant G = 6.67 X 10 Nm? /kg2 ),Calculate :

a- the gravitational field strength at the surface of the asteroid?

b-The weight of 70 kg astronaut on the asteroid.

Ay
Do not write below this line.
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SN Qilail) B g Alaaa laka Guua) | olia) JSAN A LaS 4 ja JiS 45D
(G=6.67x10""Nm?/kg?)  .(5kg) 4ush e 5 figall

Three mass are arranged as shown below . Calculate the magnitude
of the net gravitational force on (5kg) mas.

(G=6.67x10""Nm?*/kg?)

10kg am S5kg
(& :
90° Im
20kg

ey

Do not write below this line.
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DAl A ga any Cuny A 4388 61 AS & ey & Ay
x = 5msin(15a + %)

CAe pudldad ) caal
. pwsdl) EIRPIYN (m}uh\j‘g\) O A3Mal) g il DS o) -
An object moves in a simple harmonic motion, its position given by

the equation: x =5msin(154 + z) .
2

A- Calculate the maximum magnitude of velocity.
B- Draw a sketch for (displacement — time) graph for that object.

ZEEN
Do not write below this line.
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The diagram below shows a uniform electric field between two parallel
conducting plates . Use the data on the diagram to calculate :
A-the electric field strength between the plates .
B- The work done on a 6x10”°C point charge when it is traveled from
the positive plate to the negative plate .

5000V
+ -
0.01m
rAday)
Do not write below this line.
Advanced Physics 12 Term one, 2> - 2018 - 2017 Page 15 of 19

—


https://ruaad.com/

bl J1 gl

B 831 20 Jatis 0.9m Ltna Adnpusy 4,88 55 4S 2y 2k ALLS o ¢ oy
s cuaa |, Baa gl) AN
831381 100 JaSst 4 U ¢pa 3011
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A 2 kg object moves in a simple harmonic motion 0f 0.9m amplitude
and it completes 20 oscillations each second . Calculate:
1-The time needed for the object to complete 100 oscillations.
2-The total energy of the oscillator .

Ay
Do not write below this line.
Advanced Physics 12 Term one, 2> - 2018 - 2017 Page 16 of 19

—


https://ruaad.com/

Cralil) ) el

JaSiy (100m) okd ciual (g yila Jluwa (2 (1100 Kg) WAl 8 slaw &l o
al | (408) o Adalsl) 5541
- B keall 4y 3 sal) Alali-q
B bpedl) e 5 iall Ay 3S all 5 4112
A car of mass (1100 kg) moves in circular path of radius (100m) and
completes one revolution in (40s) .Calculate :
1-The car’s centripetal acceleration .
2-The centripetal force exerted on the car.

ey
Do not write below this line.
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- ) S pe A adi Al
Four point charges arranged in the air as shown below . Calculate the
electric potential of the point (P) at the center of the square .

—4uC 4uc
Pe 5cm
—9uC S5cm 9uC

Ay
Do not write below this line.
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Do not write below this line.
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(Part one-MC) from 1 to 15, Mark your answer in the box next to
your answer choice X

L

What is the centripetal force that holds planets in there orbits?

g e (b o SIS et A Al B A L |

Friction force

AiaY) 5 8

Gravity forcer

Aailall 5 48

Electromagnetic force

Aplalina 5 ¢Sl 5 g3l

Nuclear force

1) O O} O

45 5ill 3 5l

doulaal) ds i Wa

A ventilation fan has blades 0.30 m in radius rotating at 20 rev /min, what
is the tangential speed of each blade tip?

oo

4849

-

318,93 20 day 9% JSal 00 0.3m Wik dshdagse |,
¢ 5 A4l 5 al) Aslall

0.63m/s |[ ]
6.0m/s |[ ]
37.7mis |[]
66.7 m/s |[ ]
Do not write below this line.
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¢ AiaY) oo ) mha Ao 100 N/m A 368 el (adiy 0.25 Kg 4SS awa Jayy
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¢ A3 Al (5 suall)
A spring is attached to an object with a mass of 0.25 Kg on a frictionless surface.
The spring constant is 100 N/m, what is the maximum velocity of the mass if the
spring is stretched a distance of 25 mm and oscillates in a simple harmonic
motion?

6.25 m/s

5m/s

1 m/s

L) O O} O

0.5 m/s

b ciai (g gbew V) o (e Ao Y Joa g e B gy Sl 4B
4l 4y jlaal) Ao ) laka La, G Y

G=6.67x10"N-m%kg® ¢ 6.4x10°m =a ¥ ki dias
6x 10 **kg = oa ¥ s
A satellite is in a circular orbit around the Earth at a distance of
one Earth radius above the surface. What is the orbital speed of
the satellite?

The radius of the Earth R = 6.4 x 10° m,
G =6.67 x 10" N - m?/kg?®
the mass of earth M = 6x 10 **kg

2800 m/s |[ ]
4200 m/s |[ ]
5600 m/s |[ |
16800m/s |[ ]
Do not write below this line.
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According to Newton’s law of universal gravitation, the force of
attraction between any two masses is directly related to the ...

distance between the masses i)y ddloal) D
velocity of the two masses Ouilisl) de D
product of the two masses o<l G pia Jaals D
sum of the two masses S & sana D

fgle CilS Le JUial 9 ) 4y Galeal) anad) ALIS ) 513 dase J gy 23 53 duany 13
What happens to the frequency of a simple pendulum if the hanged mass
increases to 9 times of its origin?

It remains the same PrEtRY

It becomes 2 times of its original value ale S L e muay

It becomes 3 times of its original value ale S L JUdl 3 ey

L) OO O] O

It becomes 9 times of its original value ale S L JUdl 9 oy

Do not write below this line.
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A certain oscillating mass-spring system has a period of 1.5 s with a
1.0 kg mass. What will the period be when a 4.0 kg mass is substituted
for the 1.0 kg mass?

0.3s

0.38s

3.0s

6.0s

L O] ) O

¢ Lagia IS0 il £ 53 Lo ¢ (bl (uiind G G (il ) Jal bishid g8 Gy | g
The figure shows electric field lines produced by two point charges, what
is the type of each charge?

A negative, B positive La Bl A |:|
A positive, B negative LB cla e A |:|
A positive, B positive lasmBinmA |:|
A negative, B negative alle B ¢ allu A |:|

Do not write below this line.
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Which of these four graphs represents correctly the relation between the
electric potential (V ) and the distance from a point charge (r) ?
r r r r
A B C D
AL
8| []
¢ [
D[]
g o Whiad Ciual (g ) A ) Andladl Aae o688 g Y paw oo gl 6 o 10
fuay)
(oY) ki dial R)
How far above the Earth surface is the gravitational acceleration (g) equals half
of its value at the Earth surface? (R is the radius of Earth)
0.41R |[ ]
R[]
1.41R | [ ]
2R | [ ]
Do not write below this line.
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Which of the following units represents the S.I unit of the electric field
intensity?
N.C | [ ]
v.m |[]
v/im | [ ]
N [ []
35 i Al g J gty 6,05 Jatiy S 5R) Jlag g olial uaiagall el (3 |
¢ P Jsaidl
In the figure that shows the oscillation of Barton's pendulum, which pendulum
has the same frequency as the driver pendulum P?
q__-
—
“._
X
Y P
- L
z |
v |
x | ]
w | []
Do not write below this line.
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JMiala ¢ 2x1073C W laha Al g8 Aacd oSl 4 jUay aa Juay 0.2 F Al CifiSa 13
¢ Cii<al) 13 géb'j:sd\ FEBA]]
A 0.2 F capacitor is connected to a battery, if the charge on each plate of the
capacitor = 2x102 C, how much energy is stored in the capacitor?
10x10°J |[]
1x10°J |[]
10x10° J |[]
1x10°J |[]
Lad 2 PF (o sbud ABDEN CUlEiCal) de panal 40<)) Al dadl o caale 1) olia) JLiY) B 14
$C, Cullll) Eial) da
What is the capacitance of the capacitor C; if you know that the equivalent
capacity for the group =2 pF?
1uF
_” C;=99
2UF
IuF [ ]
6uF [[ ]
3uF [[]
2uF [[]
Do not write below this line.
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(A,B,C,D) ahat é\}d\ Cra é}fa g gé ¢ el Joa paN) Jlde G olia) JSEL 15
¢ dad J8) Luaddl Joa o MU Ay laall A ) () S
Earth rotates around the sun as shown in the below figure, at what position (A,
B, C, D) the Earth has the lowest orbital speed?
B
0
Earth
AO . Sun ocC
0
D
AL
8| []
¢ [
D[]
Do not write below this line.
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Part two (CR- questions). (A ALis) AGD ¢ 5o
A daadad) cle) il A dida) GiS) 20 ) 16 (e ALl e )

For questions 16 to 20, write your answers in the provided spaces.

16

MW\O&\S&&@U&SJ& adm o#Mgﬁ\angéaﬂM
¢ i) 133 (538 al) £ bl e Lad 5 5 DA (ulall (g0

Amass moves along a circle of radius 4 m with constant speed, if it makes
two full revolutions in 5 s find its centripetal acceleration.

Ay

Do not write below this line.
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17
¢ QUKL (e As gana AUl JSAY) Siay
. As ganall ABICal) dad) j)aka aenl -1
A,<l) A8Ual) ()9S5 a5 (cul b 8) 03¢ (§8 Jdaay 45 garall ciliag 1] -2
£ e ganall b 4 Fidal)
1- Find the equivalent capacitance of the three capacitors connected
as shown in the figure below.
2- If the group connected to a source of 8 volts, how much energy
stored in the group?
CTTw  GoanF  GAWF —— g,
ZEEN]
Do not write below this line.
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18

udad) @yl s 138 500 Km skl chualy 7 x 1070 kg 4GS e oS 68
s 329l (G =6.67 X 10™ N m?/kg? ) st alal)

faakiu o Anilal) Jlas Bad - |

¢ S g o 85KkQg Al sliad a0y g - o

The asteroid Ceres has a mass of 7x10%° kg and a radius of 500 km.
(Gravitational constant G = 6.67 X 10" N m?/kg” ),find:

a- the gravitational field strength on the surface of Ceres.

b- the weight of an 85 - kg astronaut on Ceres surface.

ey

Do not write below this line.
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<190 M o_kd il 5 43 Jlwa B BO M/S 4 s B iua 3 itk 358 Lk
Le ¢ 2X10*N gl L jlua 8 5 yillal) sl Ao DU 4538 yall 5 681 il 13
¢ 5_yilal) Alig

A pilot is flying a small plane at 60 m/s in a circular path with a
radius of 190 m. The centripetal force needed to maintain the
plane’s circular motion is 2 x 10° N. What is the plane’s mass?

LEENY

Do not write below this line.
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20

P Adalaally dad ga Jony iy Aapesy 488 65 AS o s ¢ oy
x(t) = 50 Cos(201rt) in cm
Y
(igad) peall (g gacl) Alaall) Adnall dad y8)
) Gl A8 jad (a3l g Aa YY) O AR i gy Ll S Ll e ) -
An object performs simple harmonic motion, its
position given by the equation:
X(t) =50 Cos(20x t) in cm.
A- Calculate the maximum value of acceleration.
B- Draw a sketch for displacement —time graph for that
object.

LEENY
ALY g
Do not write below this line.
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