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You may use the following equations
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A ball is thrown off a 25 m-high cliff. Its initial velocity is 25 m/s, directed at an
angle of 53° above the horizontal. What is the maximum height the ball will reach
above the ground? (g = -9.8 m/s?)

& 53° &gl auualy 25 m/s A5l lgis e 813 (25 m) dslalyl Gy el (g 8,5 38
(g=-9.8m/s%) Soadl e 8,SI adl Juas $La5)) (58 Lo .38

20m

12 m

37m



Which of the following is not true regarding the Earth gravitational force?

)Yl dudlad) 853 (46 aammo Gud (b las

Its magnitude equals the gravitational mass.

il S g glew La,lads

b.
Its magnitude equals to the force that acts on an object due to gravitational
interaction with the earth.
o2 Y Ldls g el Laii aun 0385500 85801 5 5louy Loy luis
C.
It is measured by Newtons.
sl Sam gy Lulds
d.

It always points towards the center of the earth.

LY e gad Ladls aads



Bonus
N

A particle moves along the x-axis with a nonconstant acceleration described by
a =12t, where g is in m/s?.
If the particle starts from rest so and x = 0 when t = 0, where is it located whent =2 s?

.m/s2 5.).}_94 &)L.u.’i.‘\ wLﬁe&P,a =12t QJMU&Q@BJ}.C &)Lu:u Q&.S)"_)}z.a”&.cﬁyp_‘.‘)zig
?t=2S.).lcd.aé}o‘:)‘gsog.wwict=OMX=O&§‘9J|C)A_9Q_9.§J\OAM|_‘J)23‘SE

X=12m

X=24m

X=32m



Bonus

The figure shows the motion of a projectile object with an initial velocity (%)

,when ignoring air resistance. What angle () should an object be thrown at to
ensure that its maximum height (H) and horizontal range (R) are both equal?

38 (S () sl o1 sel) nglie JLadly € (192 ) A5 iy i sSia i AS 5 S (o

C(H) 4l Joms g5 ) (ool ae (R) 538V 020 (5 sbial aveal
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5 c. |
- =13
" 0= 14°




On an airless planet, a ball is thrown downward from a height of 17 m with initial
velocity of 15 m/s. If the ball hits the surface in 1 s, what is this planet’s
gravitational acceleration?

131,15 m/s $9lud ddluil de g 17 m gLl (4o JauwSU 8,S .83 clgd o d>gy ) J)S‘).C
TCSeSI i) dudladl dlxe Hlude Lo cblmlg Al vy (S9! dawy 8,801 Cwodlayo!

2.0 m/s?

32 m/s?

64 m/s®



A particle travels at 20.0 m/s north for 20.0 min and then it stops instantaneously
and reverses the direction and travels at 25.0 m/s for 15.0 min. What is the
particle’s total displacement?

Hymming ol (uSarg Wase) a8 g of dads 20.0 i) Yol 20.0 m/s &g oz iy
¢ puanzl) A A>3V o 14885 15.0 80 25.0 m/s dc

150 m

25 km

2500 m



Bonus
-

When an object of mass 18 Kg is acted upon by a certain force, it moves with an
acceleration of (6.4% + 1.5V) m/s’
What is the magnitude of the net force acting on the object?
(6.47 + 1.57) m/s? $olud dlamay 2oty 48 cdigan B9 18 Kg ailiS o Je w1 oy Lo
?M\ BV} ul.c. 5_)..\_§AJ| ASJI S}EJ‘J\uLELo o

525N

218.2 N

/76N



Which one of the following is not a fundamental force?

¢ dusolel 598 Cosad (b Lan

Friction force

JIEA Y 343

b.
Electromagnetic force
b it eI 351
c.
Gravitational force
duilall 858
d.

Weak nuclear force

Aiaall Ty ill 353



The free-body diagram below shows two forces acting on a mass. Which equation
of the following represents the vector sum of the forces in N, on the x-axis?

Sl Abams daie Jhed AW CYolaall 1.4S § OL3E5 (nis8 0Tyl el Jalases b g
098 Buagp X gme (e

y
A

2F, =4 cos 210° + 6 cos 40°

2F, =—4 cos 60° + 6 cos 40°

2F, =—4 cos 60° + 6 sin 40°

2F, =4 sin 60° + 6 cos 40°



Which of the following pairs of graphs shows the (displacement -time) and the
(velocity-time) for an object speeding up from rest?
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The position of an object is given by the equation x = 3.0 t’+ 1.5 t + 4.5, where x is
in meter and t is in second. What is the instantaneous acceleration of the object
att=3.0s?

Lo . (315000 cpailly Al AxBYN Geldl Gy ox = 3.0 t24+ 1.5 £ + 4.5 dolaall puws 2890 ddz

Tt = 3.0 5 Jie el o=l &)Ll

8.0 m/s?

12 m/s2

4.5 m/s?



Which of the following situations can be explained by Newton's third law?

TEIW g OB plustiuwl Wl Sy &I CYI (e S

When a man fires a gun, the gun recoils.

When the force acting on an object is doubled its acceleration is doubled

e laty de )l L8 avun 88,5501 858l e LAt Losie

Two objects of different masses released from the same height at the same
time hit the ground at the same moment.

adaadll

A feather falling in a straight line with a constant speed.

Al de g anfiine Hlinas iy bads



The (velocity — time) graph shows a car’s motion in 9 s. At which interval is the
magnitude of the acceleration greatest?
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The diagram below shows the horizontal forces on a 20.0 kg mass. If the mass
starts from rest, how far has it travelled in the horizontal direction after 3.00 s?

¢03LJ| oo =il M‘ T...U 13].20.0 kg 41115‘«.“;} ‘3 5_)35.«“ a,.a.e‘yl 69.5.“ oLl g Al T2
$3.00s = P.m:,di grladiw &J\ 49Vl dsluall Lo

70.0 N 100.0 N

<“—)_____H—"»

20.0 kg

6.75m

450 m

9.00 m

13.0m



What force is responsible for holding the Moon in orbit around the earth?

T2V g oylde (§ el sldyl (e Agganall 85l o

Gravitational force

duiladl 353

b.
Tension force
sl 548
C.
Contact force
oDl 563
d.
Drag Force

diaalf 35



An object moves such that its position is given by the function x(t) = 3t - 4t + 1.
The unit of t is second, and the unit of x is meter. After 6 seconds, how fast and in
what direction is this object moving if it started at t=07?

dl>99 A6 R o) Bu>9 Ca 13 X(t) = 3t2 — 4t + 1 dolaall dx8 g0 Sy C) @uanr 2y
Tt=0 ¢po wSy> 1y 13] Syl ey (40 6 5 day el Ae o 0lailg ldie Lo ¢ e (p A1)

32 m/s opposite to the direction of its initial velocity
LIy ey s a3 S0 32 M/S

16 m/s opposite to the direction of its initial velocity
LSO die pu sl San 16 M/s

32 m/s in the same direction of its initial velocity
LSl | e peu s laS] udiy 32 M/s

16 m/s in the same direction of its initial velocity



I
If you drop a ball from a 50 m-tall building, how far is the ball from the ground
after 2 s? (g =-9.8 m/s?)

(g =-9.8m/s?) 925dm o2y € 8, Udad S ,50 m EWS)l oy 8, cdaiwl 13]

9.8 m

40.3 m

196 m



A box of mass 2 kg is accelerating on an inclined plane of inclination 30°. The
coefficient of kinetic friction between the surfaces of the box and the plane is 0.35.
What is the magnitude and direction of the net force acting on the box? (g = 9.8 m/s?)

zaudly Goduall paw (o (o DSV Jalae 307 slyy Sl haw e 2 kg adiS Gadie §yludy
(g=9.8m/s?) T@guuall § 8,880l ($5a)l dlaza olaxily Hlude b .0.35 Skl

Upward
e
3.86 N downward
3.86 N Ja.5U
Downward
Ja b.

3.86 N upward

- - - 3.86 N le3

15.7 N downward
15.7 N JaSU

15.7 N upward
15.7 N led



A particle moves from point P to point Q as shown in the graph below, what is the
displacement unit vector of this particle?

lig) 4>y 54}342:20[.0;&@| P.uu))b B2 9h 9B LS «Q dlasll J\P&hﬁﬂ\mwﬂ_}z@ _
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Which of the curves on the graph below best represents the vertical component v,
of the velocity versus the time t for a projectile fired at an angle above the
horizontal?

Gl Cdgdaal t opapll (§ deudl dzminad vy s gasdl 48,001 s 00 JWI B! gl (§ liioeiall (S
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A river flows from west to east with constant velocity of 1.0 m/s and a boat leaves
south bank heading towards north with velocity of 2.40 m/s, what is the boat’s
velocity relative to the river?

dasall ope ygidl (§ )8 Sy leiw ¢ 1.0 m/s (S9lud Al dgaie A un @ 8d) oyl (e 40 Sy
S el ddly oyladl de i b 2,40 m/s G9lud dgxin de aww ddlodd! dasall g Lgaxine dogix!

2.8 m/s

6.8 m/s

1.5m/s



An object of mass 36 kg is being pulled on a friction less horizontal surface by

means of two strings. One of the strings is pulling forward, has a tension of 300 N
and makes an angle of 40° with the positive x-axis. The other string is pulling

backwards horizontally and has a tension of 12 N. What is the acceleration of the
object? (g = -9.8 m/s?)

ozl JoY Juodl Comand (b Aol gy 8GN odke (381 zbane e 36 kg 4xliS ouner Caeund
QU Jeodl o iy a9l X 920 20 407 D9y aiuady 300 N Laylade Ui Beds cpladl
(g=-9.8m/s?) S peuadl &)ludlo .12 N Wyldde o 8gdy Calksell LWadl e

3.69 m/s?
0.761 m/s?

7.12 m/s?




A projectile is launched with an unknown initial velocity at an angle of 30° from
the horizontal of level ground. Which of the following statements is true?

$doumme AW Ohlal 1. 3391 ao 30° Dgly Aggme ASIAL de wy B9die @l

The horizontal component of velocity is greater than the vertical
component of velocity.

ERYORTE RN TR E AN TRI RN E T

The horizontal component of velocity is less than the vertical
component of velocity.
sgardl AL e saua] deyual | 4ail 33Y 1 45,1

Both the horizontal and vertical components of velocity are equal
oLl deyuall eatil Lisganlly 488y 1 St IS

The vertical component of velocity is used to calculate the range of the
projectile.



An object of unknown mass is initially at rest and dropped from a height h. It
reaches the ground with a velocity vi. The same object is then raised again to the
same height h, but this time is thrown downward with velocity v, It now reaches
the ground with a new velocity v,. How is v, related to v,?

©313) V1 Golud A 2 I punadl Jua -h ELS) o0 O9Saudl o AUSU) Jggamn punr Ty
V1 L"S_gLuJ ch-Jwg J.n...uSU FERT) ‘0.1.3 BJAH DD Oﬁ_g h &Uﬂ))“ D d! S 5_)..0 M‘ gY:3) &é_)
TV1 9V, (0 48Dl Lo vy Bl Ao o2 I aag

Vo = V4

Vo = 2V

Vo = 4V1



An object is being pulled on a horizontal surface with a horizontal force of 135 N.
If it is moving with a uniform velocity and the kinetic coefficient of friction

between the sliding surfaces is 0.5, what is the normal force exerted by the
surface on the object?

Jolaog dalatio de u Hyoty une) O8'13] 135 N (S9lud 4xadl 89y (B3] prlaw (e Camnsad
el e Zdadl o ddddaall ddgand 55all Lo <0.5 (S9luw (rwndliall (pdawd) (§52d) S

350 N

675N

135N



