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Exam: Grade 10 - General- Inspire - PhySlCS - End of Term 3 - 2023-2024 - PUBLIC-A

Lol Al ) al ) A jlaa s L (5 skl fagadia JSA)
okl Al Al Sl B Al cile ] e
¢ shall 4 gluva A1) A o (3 985 M) Jalia (oY dpuudlly

relative to the road.

Om/s

The figure shows a view of the road while Rashid is
jogging. All the shown velocities are measured

Relative to which reference frame is Rashid's
velocity equal to zero?

Ak Lafa 401 c¥alaal) g ) gl aadiu)
Use the following constants and formulas when required

Module (6) ( Motion in Two Dimensions )

v? Fo— 2nr 4m*r + _
a. = - net—Ma, v= T a. = T2 Va/b T VUb/c = Vayc
Module (7) ( Gravitation )
G = 6.67x1071' N -m? [k m;m, r3

.

; = Zi\ —»10m/s

F—0

Omi/s
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Q.2: Centripetal acceleration and velocity 4 sl 5 5 3S sall £ bl

A e S 1) JSE B LS (g 00 lasa J g Aaiiia o 03 AS ja (U jloes &) 25

1) ) 5 jleall 5 3€ sal) £ bl La L, 9 S ) S Slag v (A 8Y) Bl
20 e cils

Two car are traveling in a uniform circular motion around a
Circular track as shown in the figure. The first car is moving at a
speed v, and a centripetal acceleration a.. What is the centripetal
acceleration of the second car if it is moving at a speed 2v?

Ak Lalaa 45Y) ¥ alaall g cul g1 adi)
Use the following constants and formulas when required

Module (6) ( Motion in Two Dimensions )

Fpee=ma,

27r 4m%r
T =2

Va/b T VUbse = Vase

Module (7) ( Gravitation )

2|Page

G =667x10°"1 N -m? /k mym; r3
/kg Fy=G—% T=2m |——
r Gm
4a,
1.
2a,
2.
aL'
2
3.
a‘C
n
4.




Q.3: Gravitation force 4xiall 3 6

50 LS () Lagudany (ha Adlia o g 4TSN A (lilS BSA (lawia

il B AY) o Cpacad) Ga JS S alal) Qlad) oy gilil Lh g Jal) 3 (e
o B U i 30 8 al) ik La F W _)i8a 3680 B o S A OIS 1Y) Ails
2m TA uj_g
A
@ Two objects A and B with different masses are placed at a

distance from each other as shown in the figure. According
to the law of universal gravitation, each object exerts a
gravitational force on the other. If A exerts a force F on B,
what is the force that B exerts on A?

B

Ak Lafa g calaal) g cu) i) axdiu)

Use the following constants and formulas when required

Module (6) ( Motion in Two Dimensions )

v? F .—ma 2nr 4m?r o v =
- = = — = b b -
a, r net c L T a, T2 a/ /c a/c
Module (7) ( Gravitation )
_ “11 A 42 m.m 3
G 6.67 X 10 N -m*“ kg F.—g MM T—2 r
g yA [
r Gm
F
1.
2F
2.
F
2
3.
3F
4,

3|Page
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Q.4: Period of a satellite &Ll a8l 5 gl (a3l

Las gl LT 593 el G Jsa Us Lsliaa | s JSl o
§ il g sl a3 Qluall cuaw o) OSas Al

The figure shows a satellite orbiting Earth with a

period T. Which of the following can decrease the
period of the satellite?

https://spaceplace.nasa.gov/orbits/en/

Ak Lafta 45Y) e alaal) g ol i) addi)

Use the following constants and formulas when required

Module (6) ( Motion in Two Dimensions )
b2 P 27r Am*r n _
a, = - net—Ma, v= T a. = 72 Va/b T VYp/e = Vayc
Module (7) ( Gravitation )

G = 6.67x10"11 N -m? /kg

mym, 73
Fg=G T=2m |—
Decreasing the orbit's radius Sl s Cdual Jul8S
1.
Increasing the orbit's radius hall gl Chal hals
2.
Increasing the satellite's mass (Sl el S5 5
3.
Decreasing the satellite's mass Sliuall i) A aldi
4.




Q.5: Forces on a satellite (Sl 38 o 5 figall 5 581

Anilad) 568 (e IS oladl priaia JC8 JiaS A5V JAY) Ga 6] o N Jga Aaliite 4y i A8 ey Sliua e gu
Sl adl) Lo 8 higall 4338 sall 5680 5

A satellite is moving in a uniform circular motion a round Earth. Which of the following
figures shows the correct directions of the gravitational force and the centripetal force
acting on the satellite?

b
5 //k,

A

5|Page



Q.6: Relative velocity dxwil) 4 udl

clgaial baaia et 05 ¢ (e 40 cllabial) ¢ sl (Gaohll o A5 a e U dujaal) galy Jala ol i€ 13)
?ci\'.'\SJaJuaL_ﬂlaS‘):Jw“ U de udl

If you are walking in the school bus while it is moving on the street, which of the following
diagrams could be a correct vector representation of the relative velocities for your motion
and bus motion?

6|Page

Vbus relative to street
Vyou relative to bus
——
Yyou relative to street
1 -------------- -
Vius relative o street
Vyou relative to bus
—
'you rellative to street
el i
Vbus relative to street
Vyou refative to bus
—
Vyou relative to street
s B @ e -
Vbus relative to street
Vyou relative to bus
——
Vyou relative to street




Q.7: Direction of centripetal force 43S sl 5 gill olail

?W\d&iﬁ}dihﬁ\ggﬁﬂ_}m (éigé-ac éﬁy&JhﬁJUkaaﬂyHEPwﬂdﬂghm

When an object is moving in a uniform circular motion with a velocity v and a centripetal
acceleration a.. In which direction will the centripetal force acting on this object be?

In the direction of a, s Sal g el ola) B
1.

In the opposite direction of a, A, s Sl g bl ol uss @A
2.

In the direction of v DECSWIEN
3.

In the opposite direction of v PECBWI S PR g
4.

7|Page



Q.8: Kepler's third law _Ls! &Il ¢ gildl)

S uadid) G g Al ) Ja gia g oS oSl (g5 9l (ha 31 i duaidaly ) ABDaY) B WY G s ¢ S CAAY) ¢ o3IAL T g

According to Kepler’s third law, which of the following represents the mathematical
relationship between the period of a planet and the mean of its distances away from the Sun?

8|Page

) -6
1.

7 -6
2.

@ -
3.

=G
4,




Q.9: Magnitude and direction of centripetal acceleration (s Sl & jludll slad) g jlaia

e ¢3S oall g olel) aladl g )aiad dpuilly rsua Y Jgaad) i giua
Qm%yldkﬁcﬂﬂyﬂ

Which of the following table rows is_correct about the
magnitude and direction of the centripetal acceleration a.
of an object moving in a uniform circular motion?

9|Page

ac JMka a. sl
Magnitude of a. Direction of a.
Ay sy Ay iy
Changing continuously Changing continuously
i Ny i
Constant Changing continuously
Al =l
Changing continuously Constant
uls culd
Constant Constant
B
A
C
D




Q.10: Kepler's first law ksl 353 ¢y g3l

Somadil) Joa o 8 58 dailly riaa A0Y) cilbbial) Ga gl LS J oY) ¢ Bl Lada

According to Kepler’s first law, which of the following diagrams is correct for a planet
orbiting the sun?

PR
Sun e
Planet
poad)
Sun AR
Planet
uall
Sun Al
Planet

10|Page



Q.11: Magnitude of centripetal force 43S sll 5 &) )i

€ 5aS) Ay S e 5 g8 dale 58 aleua¥) o Aaliile 4y 4300 A8 o & jai aluaf 2y i (e A5Y) cillabadlal)

objects experiences the greatest centripetal force?

The following diagrams show four objects moving in a uniform circular motion. Which of

Ak Lafiaa A5Y) e alaal) g ol gil) anici)

Use the following constants and formulas when required

Module (6) ( Motion in Two Dimensions )

v? _ 2nr
a. =— Fnet_mac v=— a. =
r T

4mr
T2

Va/b tVp/e = Vayc

Module (7) ( Gravitation )

— -11 p .2 m;m 3
G 6.67 x 10 N -m* [kg F.—g M2 T—2 r
g 2 114
r Gm
v
4
1.
G
2.
3.
v
@ll
4.

1M|Page




Q.12: Uniform circular motion 4akiiall 43 yilal) 4 al)

JSAl g ga LaS o BB o 500 Jlasa B La ady g Joay i B8 ol Jay
Shaliile 4 300 AS ) 0985 S Wl oyl Gl a5k AV O

Anas connects a tennis ball to a rope and swings it horizontally
in a circle, as shown in the figure.

Which of the following Anas needs to keep constant to ensure a
uniform circular motion?

12|Page

The length of the rope and the speed of the ball A pu g g g
The length of the rope only e Jual)
The speed of the ball only ki 5 < ds ko
Nothing needs to be kept constant {4l gl Y




Q.13: Relative velocity 4wil) 4s )

Va/g

30 km/h

Up/g L gl M N Al 200 km/h 4 s G olad) 85 il b
200 ke /) diills 30 Jermn [ h A smus £ 94 & e (G ) alad) (B 2l g cdlld

£ og ) dailly 3 4ilhal) A pas e a M )

An airplane flies due east at 200 km/h relative to the
ground. There is a wind blowing and the air is moving
at 30 km/h to the east relative to the ground. What is
the plane's velocity relative to the air?

Ak Lafa 40 e alaal) g cu) i) a2iiu)

Use the following constants and formulas when required

Module (6) ( Motion in Two Dimensions )

v? F o= 2nr 4m?r + _
a, = - net—MmMac v= T a, = 772 VYa/b T VUp/c = Vajc
Module (7) ( Gravitation )
— -11 . a2 m:m 3
G 6.67 X 10 N -m*“ /kg F.—g MM - r
g 2 T
r Gm

Vpsa = 170 km/h East

Up/a = 170 km/h West

Up/a = 230 km/h East

Vp/a = 230 km/h West

13|Page




Q.14: Centripetal acceleration in merry go round J'sdl ge Al S all & jludl)

https://pressbooks.online.ucf.edu/osuniversityphysics/

AT 153 23110 s ) 3 oA il B oy i rling
‘.'Jﬂa.u(_jjSJA.“&JL..JMJ\&ALA_l_SmaJhEMgJSIJJLuA

A child on a merry go round, needs 10 sec to complete one
round in a circular path of radius1.5 m. What is the
centripetal acceleration of the child?

Ak Lafiaa A5Y) e alaal) g ol gil) anici)

Use the following constants and formulas when required

Module (6) ( Motion in Two Dimensions )

v? Fo— 2nr Am*r + _
a. = - net—Ma, v= T a. = T2 Va/b T VUp/c = Vayc
Module (7) ( Gravitation )
_ “11 N .2 mim 3
G 6.67 x 10 N -m* [kg F.—g M2 T—2 r
g 2 (3
r Gm
0.6 m/s*
1.
6.0 m/s?
2.
1.4m/s?
3.
0.9 m/s?
4,

14|Page




Q.15: Kepler's second law ksd (AU ¢ gilal)

LS U ¢ gl a3 ASY) @ jladl (e s

Which of the following statements is consistent with Kepler’s second law?

15|Page

Planets move faster when they are
closer to the Sun.

Qg f gt 0 0 98
i)

Planets move faster when they are
farther away from the Sun.

O by S s 81 o o810 &
s

Planets move with a constant
velocity around the Sun.

ol KLl oy )81 8 T

All planets move with the same
velocity around the Sun.

ool i £l 10 s 83




Paper exam

Module (6) ( Motion in Two Dimensions )
2 2mr 4m’r
v
— Fpee=ma V= — =
ac > net (4 T c Tz
| Module (7) ( Gravitation )
L
2 3
G = 6.67x 10711 N -m? /kg (_Ta) =(%) | m=c i A RS
Tp B e Gm
v
v
AT
radius Velocity period Centripetal Centripetal mass <
acceleration force =
bl Clial e pu o5) Buge ISl g Ll 4,38 yall 5 681 arg
(ALash 3 gl
m m/s S m/s? N kg

16|Page
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Module (6) ( Motion in Two Dimensions )

v? — 2nr 4m?r

ac = 7 net =Mac V= T a. = ?
r=180cm b ¢ 7.2 kg a8 Lyaa 48 jha il ) oy
Wil A LS 180 o okd cidai 381 (5 318 e
m=72kg .10 m/s A _\dia de e

An athleteis swinging an iron hammer of
mass 7.2 kg in a horizontal circle of
radius 180 cm as shown in the figure,
at a speed of 10 m/s.

$23a1 5_SH La ¢S 3l 4 3S5al Aaalljlsia e 2
What is the cer:{ripetal acceleration of the iron ball?
1
LA LA -
7 | .}S P A / 3y

2

Anall s Sl e 55 3 23S el L0 58l 3a 0l b
Find the magnitude of the centripetal force that acts on the iron ball.

FcEmXxac=7.2x55.5=400 N

Module (6) ( Motion in Two Dimensions )

- 2nr 4m?r
=— Free=ma, V=— a. =

T cT T2

EJLJI@JQJAJL_m)UQ,hUB.J,L;AlM\@%.c
= _ Aolull G ie gl g a5 s A
oaiiall e iy (JSAN & A pall sl s

D !‘@‘B A Al hal & aTi slasl ‘?-lqa

The diagram shows an overhead view of a hammer

thrower swinging the hammer anticlockwise in a
circle. At the instant shown in the diagram, the
athlete releases the handle. In which direction,
A,B, C or D, does the hammer move?

\{ 5




Module (6) ( Motion in Two Dimensions )

Free=mac

Jy Baaly 393 Jasid 28 /s A8 sy 2Tl (e B kaaa ]
. 50. 0 m ok cikal (5 513 jlua

A race car moving at 28 m/s completes one round
on a circular track of radius 50. 0 m.

£ 5530l 038 JLSY & jlundl 48 jatiass 52 cya 3 laia L
How much tinée does the car take to complete this round?.

Module (6) ( Motion in Two Di ions )

Free=mac V=— a. = T2

v? \ 2nr 4m?r

S il 4.5 /s Ae s @04 923 B A% I
oladil A o2 M Ly 3.6 m/s Ao g3l s
Sl

== = ' A boat heads East at 4.5 m/s directly across a river
: : E’ that is running East at 3.6 m/s with respect to
e s 2 E .| Earth.

el s s e JS AS e Jiadl Tgatall Ao ull Cilgaia bakada JS2 e an sl
Draw on the graph a vector diagram for the velocities of both the boat motion
and the river motion. TIAEEE

fomoN Al il ey Hlhiale b
Flealadl sa Loy
What is the magnitude of velocity of the boat with respect to Earth?
‘What is its direction?

18|Page
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Match each of the following physics laws with the correct statements:

141 gnaall ally ) 330 (4 s

S Ja¥ ugall
Kepler’s first law

Kepler’s second law

Objects attract other objects with a force that is

| proportional to the product of their masses and [
inversely proportional to the square of the distance
between them.

ol gon Gl a5 (5 3] Uil il plaany)
\A)Sl)awMe)ae\,\.&_,xwu}‘

p

ﬁhe square of the ratio of the periods of any two

of the ratio of their average distances from the Sun.

pealll Jga 0153 S 5S) G299 Gt Op Annadll 1 5e
wsalll e Lagains (o sia O Ll o 5 glasy

lanets revolving about the Sun is equal to the cube

N

o A sl Clalies zenay S S () eadl) (3a (pan Sl ol

At en gom 7| Ayadiadgia) ol B

Kepler’s third law An imaginary line from the Sun to a planet sweeps
out equal areas in equal time intervals.

pladl il oy Ol (sas] A peadll (5855 dalia) CSISH Gl e

Law of universal The paths of the planets are ellipses, with the Sun
gravitation at one focus.
Module (6) ( Motion in Two Dimensions )
v2 2mr 4m?r

Fpee=ma,

a,=—

Module (7) ( Gravitation )

G = 6.67%10"11 N -m? /kg

@6

r3
T=2m =

osm

my

: Gl (NS Logd (o S Gamen I3 gy -

my =15.0kg,m, = 5.0 kg

The Figure shows two objects with different
masses:
my = 15.0kg,m; = 5.0 kg

My smy el On Adlall s il 2

Calculate the gravitational force between m4 and m,.

G‘M”‘J (ﬁflOK/———L'g 2.00 X'U N



@ o

Ay RS e 35 Ludlall 558 elad) cuy (Legas) Lentia JS2N o aul b
Draw a vector (an arrow) to show the direction of the gravitational force on the
mass 174.
213 GAlSH e AbaLmal) Aaailalt 548 a3 ¢
What happens to the gravitational force between the two masses if:
| ?(;) geanadl Ciaill Y Legin (1) Bbaall caaiil |1
The distance (r) between them is halved to (%)?
il oyl 3580 3 3

$21mp goail e ilS La B ) 12, ASH Gy 5 2
The mass m; is doubled to 2m;?

Module (6) ( Motion in Two Dimensions )
v? . 2nr 4m?r
a=— Free=ma. U= ac=—5
Module (7) (Gravitation )
G = 6.67 %107 N -m? /kg _TA)’= 7a\? Fg M _ 3
% = G) L T=2% |Gm

Jaa 4l s 3 lae 868 JSA [ =X YN 1 §
. 5.79%x10%0 m o k8 cial Jlia B Guadid)
.2.0x103% kg ceadd) A58 a5
The figure shows Mercury orbiting the

Sun with a radius of 5.79%x101° m.The
mass of the Sun is 2.0x103° kg.

Uee S 5SY g ) sl (a3 canend
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