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G09-Advanced Physics—(Inspire) (s}l il pe—ilal) i) ciiall T3-(2023-2024)

Use the following constants and formulas when required /pJb L 4000 cslaall g oo 52l padiud

- N 5 e o i
g=“.J‘fJIE=" ) G=6.67x10""" ke

Module (7)/ Gravitation.

TA - T'A)'- mqmy 3 Gm Gm
Moo = E,=G - = |— =—
(Ts) (?"1; g 72 T=2n = v ” 9=

Module(10) / Work and Energy.

AE 1 w
W=Fdcos@) W=AE P=T KE.,__,.,__=-2—mv2 P:'_t_
GPE=mgh ME=KE+PE | KE+PE=KE,+PE,

D:-I__'_-q
2|

F i
= — P= h
P 1 Pg




G09-Advanced Physics—(Inspire) (i)l Judll pi—iall i) ciiall T3-(2023-2024)

Part 1 ' 1 5
Show all your work when answering these questions. LS 4 HLaa ) cla yiall Lluadtll Jaldl <l plad S g

@ Question (1) Nigaad)

43l (3 gaim adal 30 NV A5 48 axdiiuy Sale JS2) el
Al A Gaaiall de ju .12 m dilue oSl e (il 52 kg
.3 m/s (s diluall

The figure shows a worker using a constant force of 30 N, to push horizontally a crate
of mass 52 kg from rest for a distance of 12 m. The velocity of the crate at the
end of the distance is 3 m/s .

Calculate the work done by the worker on the crate. Asdisall Je Jalall aliy (o3 Jadll Cussl @

W=Fdcos@®
W=(30 N)=(12 m)=cos(0.0"

W=360 N.n (Joule)

What is the kinetic energy gained by the box at the o (8 sdiall LeausS) Al AS pall Al jlaia La @
end of the distance? § ALl Al

T

KE = —mu~*
2

1 : T, =
KE = Ex(SE kg) (_3,13?)
R‘g.mz

rizontal floor on which the box was pushed, o saiuall Lgd b a8 ) A8V Az Y1 Ja ©
rough or pmooth ? (Explain your answer) (ke jud) Toliada o] Lida

Because ( M{}um: by the worker > ﬂKE)
a5 g8 il 2 plan b gl 85 G gluall Rl a8

{Part of the work done bv the wrker force 15 lost agatnst the work of the frictional force)
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Question ; ) gl
@ L3y o Al 5 Jlana le 0.25 kg LS & o dunl ol

ety A Adaiill die ¢y sSall (a5 lanall fag IS 8 i ga 58
Er o) R ke kL Sy el Vel
. 13.0 J sl A Akl xie K1 A0S,
B A 0.25 kg toy car moves on a track then performs a
loop as shown in the Figure. The car starts from rest
\ at point A and travels along the track without friction
or air resistance. The total mechanical energy of the

C
carat point Aequals 13.0.J.
What type of energy does the toy car have at e 5l Lpal LSl 3l D8 & i La @ 4
point B? Choose one from the following 1ol las faly ji3) $B d;.ujl

O Kinetic energy /A s 43l
O Gravitational potential energy / duisll g ll 4ila
_XKinetic energy and Gravitational potential energy /s gy 4l s 4 ya dills

What is the velocity when the toy car reaches o) Bobaudl Agal Ly Juall Al eyl L @ E
point C? ¢ C dlasill

1
(13]) = (n.cH-Em ug)

v2=2><(13]) & ooe 2x(13])
C " 025kg " 0.25 kg

m m
ve=10.19803903 — = Ue=102—
5 5

Calculate (k) the height at point A. A il gl )l () sl ©

(13 ))=(KE+PE),
(13 J)=(0.0+ mgh)

(13))= (ﬂ.{H- 0.25 kgx(9.81 kig}xhh)

13
hy= =53m

N
0.25 kgx (981 72)

Page 5 of 16



G09-Advanced | Physics—(Inspire) (re)pligplll | pa Tl il sl T3-(2023-2024)

Question 3) Vgl
First Part/Js¥) g i)
S1SH S e Jsa LS allall il 8 clidad o claliiid Ge e AN <l el
Aie _J.u."ngﬂl C.J:ua.“ u_,JLﬂla“_a;:th..Ji PS_)»U.}‘ J gaall gjt_\:\s*
The following statements represent conclusions and aplications of Keplers’
Laws, about planetary motion . Write in the below table the number of the
statement under the correct law:
1 | Paths of planets are ellipses. bl S!Sl e e
oY s s il dgetial) LS &y gall Zia3¥1 5 dlagY) 4 jlaal prity
2 It is used to compare distances and periods of satellites orbiting Earth.
Ayl D ) 8 4 sluia Clabie zrasay (oS Sy uadll (g Joal g ea g1l Jadl

Fg

3 An imaginary line from the Sun to a planet sweeps out equal areas in equal time intervals
4 | The sun is located at one focus of the planet path. S e S ) (A puadl] 2a
5 | Relates the motion of two planets around the Sun. sl a0l s S S AS ja day
6 -M‘Cﬁa@g&mﬁ;_ﬁﬂlobﬁ:\ny
The planet speed changes in terms of its distance from the Sun.
LS Y g gl PSP SLEreay )
Kepler’s First law Kepler’s Second law Kepler’s Third law
1 3 2
4 6 5
Second Part/ il g dll
o :Lg.hs j..\'li.q ‘(a? b’ C') ?Luh‘ QN5 JSal) T 33
W gy —26%10° kg , m,=10.4x10° kg , m.=5.2x10> kg.
|

sl e 3ma a S1 e o cilisal

) o E| The figure shows objects (a, b, ¢), with masses:
m,=26x10% kg , m,=10.4x10% kg , m.=5.2x10° kg.
s i . The distances between their centers are shown in the
figure.

Which pair of masses (objects) experiences the il 558 Ji Lagiy (plasa V) IS (g o5 6 @
smallest gravitational force? (Explain your answer). J(Ela) )

d fl)?i A (/( 24 I |

Because the distance betwepn their centers is greater,
and the masses of each of them are small.

Draw in the figure arrows representing gravitational 6. Clgaia Bg Lagad Jeill u.{; lm 5 @ 1%

forces vectors acting on the object (a;. () pua

Page 6 of 16
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Question 4 JNgaad)

@ First Part/Jdsi g il
AT Gy waY) phul daialy ) sa LalEY aadtuy helia T IS5 gy
w2 ¥ Kya e 6.67X10° m glis )

,_ [5.97x10%* kg ¥l oS 5S ki)

| The figure shows a satellite used to capture clear images of Earth

/ surface, orbits at a height of 6.67x10° m, from the center of

Earth.
(mass of Earth is 5.97x10%* kg)
What is the period of this satellite? ¢ eliall yaill 13¢d 553l e 30 La
r3
( 6.67x106m)?
T=(2m) = T
(ﬁ.&?xw—n 2 ) %(5.97 %1024 kg)
kg
T=(2m)%(863.25 s )
T=(5423.985715) — T=(1.50662 h)

Second Part/ ) g il
_ 4GS Jila A gy dic 5m Gee ) A dadad ya gi5
| Jils i Lgauin g die (B)3ae () G5t s. 900 kg/m®
JS2 ALS 600 kg/m? 48 jal
A coin sinks to a depth 5 m , when placed in
gy a liquid with density 900 kg/m? and sinks to
a depth (h) when placed in another liquid with
density 600 kg/m?® , as shown in the figure.

If the coin experiences the same amount of pressure in b il (e laiall padiy Aol dadadll e 35 13)
both liquids, what is the depth (/)? ¢ (h) Gandl ltia La ¢l S

Py=P, = p,ghi=p,g9h1

h 9ook—g3 (s0m )
p1gh1=p,gh2 = hz=p;: = ( 650)0%)

h2=7.5 m

Page 7 of 16
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m Includes5 multiple-choice items and its total marke (60) 4%a 3 g sapay Sia (o LIA1 58 15 Jady

Question I 5) | 4 marks | Gila 0 4 | 5) | g
" S g g g0 b LIS Gunll g 553 USS f s
§ peanaa L0 Jaall e gl

Suppose that a planet is orbiting the Sun as shown in the Figure.
Which of the following statements is correct 7

The two green shaded areas are not equal.

A Ot slutie Ve jezmd o gl cillla el lialosall
B | The orbital velocity of a planet is the same everywhere. OSa S (A A S S Gl ) g3
Planets move faster when closest to the Sun. osall (il 0 oS5 Ladie @yl (S8 ) (K1) @ jas
D | Planets move slower when closest to the Sun. onadll il oS Ladie Ul JS30 (oS0 5SH & jats
Question [ ()  dmarks | Ji  clasg ] () I gl
1\}““‘\\( |D :\-Q?"\] —HQ[E-.—I Al gt
Yor & & ﬁ Liall yaill saish 13, m W1 o 2500 km glii)) e g ¥ Jss eliva pad )00
, -r""'ﬁa(3 S5 e linall paill oy Ailall 358 kel Caany 13l \gia 7500 km dilas e muad G )Y
A satellite is orbiting Earth at a distance of 2500 km. If the satellite moves
away from Earth, so it becomes at a distance of 7500 km. What will happen to
the magnitude of the gravitational force between the satellite and Earth? % \ : '\J\
A | Decreases by a factor of -;; alaay Ji
B | Increases by a factor of 9 Jaleasala
C | Increases by a factor of 3 Jaleasala )y
1 - )
D | Decreases by a factor of J daaydiy =~ _—
Question _ | @M |  4marks | card | @ | Jigead
? 5l ade 3l Cian 13ad ASBS e g 3 388 1Y) W1 T B Y g Ban 5550 JaSy e lia
A satellite completes one revolution around Earth in 7 days. If a part of its mass is lost, what would
happen to its period ? Pl —
A | Depends on how much mass is lost / 83 siiall ALY late o dding \ \j AN l--—-—
\
B | Does not change/ s ¥ v Co Tf P ‘(_,” .
C | Increases / 3 & ‘ t-d : - 3 *‘5\ \Le
s i ns lo - NN | \J
D Decreasesjd.ﬁ Y \/\ #}r \.\ . fﬁ‘f \_L—_\\A £ T(J Man ll o {eaces
Question | 8) | 4 marks | clardg | (8) | Jgaad)
SR e vy st Sl Aie S A Al 0 0 o
’f’ ellipse ‘.‘t
1 Sun .
[ H
%. F}
\“‘ = 3 Which of the following physics laws is represented by the figure?
A | Kepler’s Second Law/JLS! 8 ¢ 53l
B | Kepler’s First Law/_Ls! JsYI o sall -
C | Kepler’s Third Law/ LS S8l ¢ giall
D | Newton’s Universal Law of Gravitation/¢si sl alall cdall ¢ 518

Page 8 of 16
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Question | 9 | 4 marks | clang | 9) | i)

?i_):_n.m uaa.:s'uﬂ'lmw ic._l:-..dg.l‘Ll".Mcﬁl
Which of the following is correct, when an apple falls from a tree?

A | Only Earth attracts the apple. Asliil Ciadlasa g Y

B | Only the apple attracts Earth. oY) cadad s g dalal)

C | Both the apple and Earth attract each other. / DAY Lagia IS Ciday iy Y1 5 Aalidll e JS

D | Both the apple and Earth repel each other. OVl Y 5 Aalal)
Question | (10) | 4dmarks | a3 4 | (10) | JV gl
Which of the following is not a unit of work? e i ncs il o

A| N/m 4/

B| Nm

Cl]J

D kg;"z
Question | (11) |  dmarks [ <4 | (11) | JNsed)

L)l o @ et a8 (Bstia o g8 a)l g IS8l LS
¢ G aiall o Ll D Jas Lea gl el olaily Lpsde

As shown in the figure, four forces act on a wooden box
moving on a grassy floor towards the right. Which of the
forces does a negative work on the box ?

Al F,
.—.
B|Fy
c|Fg4
D Fq ~
Question | (12) | dmarks | <4 | (12) | g
IS-OT , oladl Ll (Bl ddde 5 x)sma b o o oty 2.0 kg 4
- : 5ol (g sal) Jatll e la Al ausyl) 3 LS LA jliia iy eSS jn
£ 50 tx=16.0m J x = 004 puall e
& 0.0 ' > ; ; ; -
e 15-§ . 24.0 A 2.0 kg object, moving along x-axis experiences a
- ) force in the same direction. The force varies as ’
-13.0 shown in the graph. What is the work done by the
-15.0 force on the object from x = 0to x = 16.0m?
Al 1807
B|240]
C|120] .~
D |60]

Page 9 of 16
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Question | 13) ] 4 marks | clayd | a3 | Jliguadt
. 2525 DA 50 m gliny) N 500 kg e jlate Al e dadl ) ad 3
N Tiail )l 020 b ddiuaall ol jaall 5 58 La
AN @ A crane lifts a load of 500 kg to a height 50 m in 25 s.
, What is the power of the motor which is used in this crane?
A| 294 kW
B|98kW —
C|12kWw
D | 19.6 kW
Question | (14) | 4marks | Gla 4 4 | (14) | Jlgad)
HJL:.A.“L’JAL&.]L_IJ'IJJ.\I'I&S_)A.“huu;ni(@bjaas_):\_)}.ﬁqﬂham
KE =3lw? o
falalaall 8 T el Leliay Al 2ol La
: For objects that rotate, their rotational kinetic energy is calculated from
i NG the equation 15 5
KErot = E lw
What quantity doe/?the symbol I represent in the equation?
A | Moment of inertia / SN jpailla3e |, 7
B | Momentum / 4 jall 4.8
C | Angular velocity / 4l )} 4= judl
D | Linear velocity / 4shill 4 yull
Question | (15) l 4 marks | Clasdg | (15) [ Jigaad)
M5 o 12 ; Adlida JS il @l S gyl Jalia) o3
) m;=9.0kg,m;="7.0kg,ms; =50 kg,m,=3.0 kg
5(‘?" 5 el 5.8 J Sl (e g e JSAN A puin ga s LS dilise el ) e
| & ¢ 5 Nas
_ . - Four balls with different masses;
s " m; =9.0kg,m;=7.0kg,ms=50kg,m, =30 kg
E - are dropped from different heights as shown in the figure.
= On which of the balls the gravity does greater work?
A|my
B | my
C|m;
m3
Question | (16) | 4 marks | clayg | (16) [ Jlsead
F/\EQ 1750 T sasiall el b dnia g dila JSEN L pran ge 8 LS jaaie o ik 3133
&, 1300 J (s sba siall o Jilall el ja o] SiaY) auia ) p3gall Jacdl
Srsmall o VI panll G ghaa e (5
-;- A child slides down a slide as shown in the figure. The gravitational
~ mE’Q potential energy of the child at the top of the slide is1750 J. The work
k_ done against friction as the child travels down the slide is 1300 J .
Which of the following table rows is correct?
Final kinetic energy /Aslgill 4S jall 4l The change in gravitational potential energy/ Aadall g )l dila i sl
A 4501] -20507
B 305017 +1750 ]
C 450J v 17501 .~
D 3050) +2050J

Page 10 of 16
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Question | an | 4 marks | cspsd | a7 | Jisaad)

S a Al S 4] 40l plaY) (]
Which of the following objects has the greatest kinetic energy?

Mass(kg)iksl velocity(m/s)ie_yull
A| — 3.0kg 4m/s
B 3.0kg 2m/s
G 2.0kg 3m/s
D 1.0 kg 4m/s

Question | (18) | 4 marks | clasd | (18) | Vst
- SN A ange ga LS e (o je e 53 lISEaY) ppe S gl e pilall 3iasy
x osaall Jsha o P laiizl) il Bl daW1 Aldl o e e
A fluid flows through a frictionless horizontal pipe with a varying

cross-sectional area as shown in figure. Which of the following graphs
x  represents the change in pressure P along the x-axis .

P Py
A C \/
X %
Pa ) Py
B | D
N4
X X
Question | (19) | 4marks | Clayg | 19) | Jiguadl
s OB e il JS8 A8 jagedl Ciladl ) pasiud
Alr Compressor/s s ddas el a) Sy (s LS pall ad )l il Ll 18531800

fcilad) Jl dgle Jand (g3l asal a e dilpuall y ciladlay)

Hydraulielift systems are commonly used by car
mechanic workshops to lift vehicles so that repairs and
maintenance can be performed.

Which principle is applied in these systems?

Sonal] eylinder/s feaidsit  Large cylimber:s shics jos

Archimedes Principle .

Berlonoulli’s Principle. ’

Work Energy Principle

Tl

Pascal’s Principle. L~

(End of Questions ALyl i) )
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Grading Guidelines / zexiadll @il g0

e If the student follows a method described in the marking scheme, i (Jdudl e § (o9 yae o Lee Jo Ayl Cdladl anseiwl 13 o
marks should be given as suggested. )
o gd ! asyedd! Lo oloyudl
e [f the student makes a mistake in a given step and continues . ) zst! s f’b . ) ’
correctly in the same direction as required he/she only loses the & e Sy Jdl JaST g Jadl @lghas gus] 3 cdladl Unsf13] o
marks for that step. Belaitl o clomys Jadd s coglall slas¥ uds
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question. ) )




(2023/2024) £l qulyd) Jaihl AL (InSPire) audat! aeltdl el sbiall Sals ooloetal esas Juls

Answers for first part (Q.() — Q.(®), total marks. 40 alajal) gsans ((Q.@ — QD) J¥ il clila)
Mark 10 daal)
Question ) el
1 W=Fdcos @)
2 W=(30 N)x(12 m)xcos(0.0")
1 W=360 N.m (Joule)
1
1 KE = Emv2
1 my 2
10 _1 m
2 KE = - x(52 ko) (3.0 S)
Kg.m?
1 KE = 234 — (Joule)
S
1 Rough/cséa
Because ( Vl/done by the worker > AKE)

1 ASiaY) 3 g Jadi M gl B Sigall 3 g8l (e Jgdsall J2d) (e £ 52
(Part of the work done by the wrker force is lost against the work of the frictional force)




(2023/2024) £l qulyd) Jaihl AL (InSPire) audat! aeltdl el sbiall Sals ooloetal esas Juls

Mark 10 da )
Question 2 B
1 Kinetic energy and Gravitational potential energy /Asis g g d8ua g 48 ja 4k
1 (ME),=(ME). = (KE+PE),= (KE+PE),
1
1 (13)) = (0.0+§mvé)
) 2_2)((13]) R _ 2x(13]))
YC T 7025 kg YT [T025 kg
=10 19803903m ~102m
10 1 Uc= . ? = Uc= . ?
1 (13 J)=(KE+PE),
1 (13 ])=(0.0+ mgh)
N
1 (13))= (o.o+ 0.25 kgx(9.81k—)><hA>
g
13
0.25 kg (9.8175)




(2023/2024) 2Ll gwlyd! Jradll 2L (

Inspire

) fu-\-a-'r'-“ t’“’m‘ aall cLinall 3ole oloial el Jds

Mark 10 da Al
Question ©) Il
Js¥) LIS (56 Sl LS o 5l Gl IS ) 518
Kepler’s First law Kepler’s Second law Kepler’s Third law _
| 3
oJ
7
3 1 3 2 3
£
()
(ol
3 4 6 5 -
2 Between the mass (m,, ) and (m, )./ .(m, ) &y (m,, ) A< on
, e Lagrha IS JIS 5 ¢ S0 Lo 3S 30 O Adlaaal) 0¥ @
12 Because the distance between their centers is greater, and the masses of each of them are small..
1 A
e
Y
=
S
o
(a
|z
c
o
1 o
w




(2023/2024) £l qulyd) Jaihl AL (InSPire) audat! aeltdl el sbiall Sals ooloetal esas Juls

Mark 8 da
Question @ Sl
r3
T=2n %
C|
(6.67x106m)3 e
T=(2m) X N2 7
(6.67><10—11 > )x(5.97><1024 kg) 3
5 £
<
o
T=(2m)%(863.25s) I
=
T=(5423.98571s) = T=(1.50662 h)

Pi=P, = p;ghi=p,ghi

p1h1 _

(900 I:n—‘%) x(5.0m )

p1gh1=p,ghs = hy=
P2

h2::751n

k
(600 —93)
m

Second Part/ Sl—il & il




(2023/2024) 21 gulyoll Jaihl L (

Inspire

) "a-\-a-'il‘ &w‘.ﬁ‘ aall cLinall 3ale oloial Al Judo

Answers for second part (Q.(5) — Q.(19)), total marks. 60 alaul) gsaxa <(Q.09 — Q.B)) Al cilila)
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Question | Theanswer | Mark Question | The answer | Mark Question | Theanswer | Mark
(5) C 4 (10) A 4 (15) D 4
(6) D 4 (11) D 4 (16) C 4
(7) B 4 (12) C 4 (17) A 4
(8) B 4 (13) B 4 (18) B 4
(9) C 4 (14) A 4 (19) D 4
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