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Freely Falling

o A freely falling object is any object moving freely under the influence of gravity alone,
regardless of its initial motion.

e The gravitational acceleration is the same for all falling objects, no matter what their size
or composition.

e The gravitational acceleration is constant. It does not change as the object falls.
e We denote the magnitude of the free-fall acceleration by the symbol g.
Thrown:

1-up(g= -10 m/s?).

2—down (g = 10 m/s?).
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1. For Thrown up (g = -10 m/s?)
I.  From ground to ground.

e At maximum point the velocity is zero.
e At maximum point the acceleration = g = 10 m/s*.

e The time needed to reach maximum height. gl ) il A Joa sl g 50

Y
tup = 10

e Total time = Time to reach the ground = time to complete the whole trip. (A< ¢« )

ttotal = 2 Lup

e Maximum height = maximum point

1

AYmax = Vityp + E Y tz%p
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Ex (1): A stone is thrown up ward from the ground, if it took 14 s to strike back the ground.
What is the velocity it was thrown.

Ex (2): A ball is shot up from the ground with 20 m/s. Find
1- The magnitude of the displacement after 1 s.
2- Maximum height.
3- The velocity of the ball just before hitting the ground.
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Ex (3): A ball is thrown up with 40 m/s. Find
1- Time needed to reach the maximum point.
2- Maximum height.
3- Total time.
4- Displacement after 3s.
5- The velocity just before hitting the ground.




A+ Academy
Offline & Online Teaching

Ex (4): A ball is thrown up ward from ground and goes its maximum height and return the
ground. What is the maximum height, if it took 4 s to complete the whole tripe?
2. Find the velocity just before it hitting the ground.
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Ex (5): A ball is thrown vertically upward with speed of 20 m/s.
1. How long dose stay in the air.

2. Find the maximum height.

3. Displacement after 1s.
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Il.  From height (building).

g=-10 m/s°

e The time needed to reach maximum height. &) adl I Joa 1l (3 3

Y
tup = 10

e Maximum height = maximum point

1
AYmax = Vityp + E g tl%p

e Height of the building ( A<V oyl o 4l glas )l Jla 8)

1 2
o Ay = vitior + > 9 tiot

e The velocity just before hitting the ground
Vf =V, + gt (L;Jﬁ\wj\gﬂud\ég)

Or
VP = VP 4+ 2ghy (A gli)) e ds )
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Ex (6): A stone thrown up vertically from the top of bulding100 m with 20 m/s, find.
1- The maximum height from the building.
2- The maximum height from the ground.
3- The velocity just before hitting the ground.

Ex (7): A ball thrown up vertically from the top of building with 10 m/s, if the flight time is 5 s.
1- What is the building height?
2- The velocity just before hitting the ground.
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Ex (8): A ball thrown up vertically from the top of building with 12 m/s, from building 80m
height.

1- What is the velocity just before hitting the ground.

2- The maximum height from the ground.

3- The flying time.
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Ex (9): A stone is thrown vertically upward from 20 m height, with 10 m/s. What is the velocity
of the ball when it’s at 10 m from the ground?

10
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2. Thrown down ( g= +10 m/s°)

o Height of the building ( &SV e 5 &ladl glis ) il Jls )

1
o Ay = vitior + 59 teoe

e The velocity just before hitting the ground

V= Vi+ gt (9 0ol des da )
Or

VP = V7 +2ghy (il glis) e ds )
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Ex (10): A stone is thrown down ward from 100 m height with 20 m/s, find
1- The velocity just before hitting the ground.
2- The time needed to reach the ground.

12
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Ex (11): An object is thrown down ward from a building with 10 m/s it took 3 s to reach the
ground, find

1- The building height.

2- The velocity just before hitting the ground.

Ex (12): A ball is released from rest from top of the building. How long distance has the ball
moved in time interval fromt=2stot = 3s.

13
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Q1 A ball is thrown straight upward from the ground and goes to its maximum height.
What is the maximum height if it takes 8 sec to complete the whole trip?
A)80m B) 11.25m C)20m D)5.6m
Q:2 A ball is thrown downward from 30 m above the ground with initial velocity of 5
m/s. Find the time needed for the ball to reach the ground?
A)3s B)5s C)2s D)6s
Q:3 A ball is thrown upward with an initial velocity of 20 m/s. What maximum height
does the ball reach?
A)319m B) 20 m C)10.2m D) 16 m
Q4 A ball is thrown upward with an initial velocity of 12 m/s from a building of 40 m
high. What is the velocity of the ball when it hits the ground?
A) -30.7 m/s B) 25.8 m/s C) 41.8 m/s D) 30.7 m/s
Q5 A ball is thrown vertically upward with a speed of 20 m/s. How long does stay in air?
A)3s B)5s C)4s D)25s
Q6 A stone is thrown straight upward from the ground. If it took 20 s for the stone to
strike back the ground, what is the initial velocity it was thrown with?
A) 30 m/s B) 60 m/s C) 100 m/s D) 70 m/s
Q7 A ball is thrown upward with an initial velocity of 12 m/s from a building 80 m high.
What is the velocity of the ball just before hitting the ground?
A) 400 m/s B) 900 m/s C) 41.8 m/s D) 30.7 m/s
Q8 A ball is thrown vertically upward from the top of building of 20 m high from the
ground with initial velocity 10 m/s. What is the velocity of the ball when itisat5 m
from the ground level?
A) 20 m/s B) 400 m/s C) -20 m/s D) 17.3 m/s
Q9 An object is thrown downward from the top of building of 90 m high with initial
velocity 30 m/s. Find its velocity just before hits the ground?
A) 33 m/s B) -30 m/s C) 52 m/s D) -38.7 m/s

Q:10 | A ball released from rest from a high of building. It strikes the ground after 4 s, What
is the height of the building (in m)?

A) 60 B) 80 C) 40 D) 160

Q:11 | A ball is thrown downward with initial velocity of 5 m/s from the top of building
60m high. What is the time to reach the ground?

A)5s B)3s C)4ds D)2s

Q:12 | A ball is thrown up with initial velocity of 30 m/s. How far it will travel in ( 1 sec)
from the point of released:

A)30m B) 25m C)10m D) 20 m

Q:13 | A stone is thrown up vertically with initial velocity 20m/s from the top of building
50m high. Determine the position of the stone after 5 sec later.

A) 25m above the top of the building.
B) 25m below the top of the building.
C) 15m below the top of the building.
D) 15m above the top of the building.

Q:14 | A ball is released from rest at the top of a building. The time it takes the ball to fall
halfway to the ground is 1.2 s. Find the total time it takes for the ball to fall from the
top of the building to the ground.

A)1.7s B)1.8s C)15s D)1.9s
Q:15 | A ball is dropped from a height of 100 matt = 0. Later, att = 1.00 s, a second ball is

thrown downward with a speed of 19.8 m/s. At what time will the two balls be at the
same height?
A)1.49s B) 2.54s C)4.95s D) 0.543

14
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Q:16 | When an object is released from rest and falls in the absence of friction, which of the
following is true concerning its motion?
A) Its acceleration is constant.
B) Its velocity is constant.
C) Neither its acceleration nor its velocity is constant.
D) Both its acceleration and its velocity are constant.
Q:17 | Suppose a ball is thrown straight up. What is its acceleration just before it reaches its
highest point?
A) Zero B) slightly less than g
C) exactly g D) slightly greater than g
Q:18 | A bullet shot straight up returns to its starting point in 10 s. What is the initial speed
of the bullet?
A) 9.8 m/s B) 25 m/s C) 20 m/s D) 98 m/s
Q:19 | A ball is thrown straight up with a speed of 36.0 m/s. How long does it take to return
to its starting point?
A) 3.67 s B)7.2s C)11.0s D) 14.7 s
Q:20 | An object is shot vertically upward. While it is rising:
A) lts velocity is downward and its acceleration is upward.
B) Its velocity and acceleration are both decreasing.
C) lIts velocity is upward and its acceleration is downward.
D) Its velocity and acceleration are both upward.
Q:21 | A ball is thrown straight up in the air. For which situation are both the instantaneous
velocity and acceleration are zero.
A) Everywhere along the projectile path
B) At the peak of its path
C) No where of its path
Q:22 | Arock is dropped from rest from a very tall bulding and falls vertically under the
influence of the gravity. What is the ration of the speed of the ball after 2 seconds to
the speed of the ball after 10 seconds?
A) 1/5 B) 1 C) 1/4 D) 2
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15
A C B A C C C C C B B B B | B | A
16 | 17 | 18 | 19 | 20 | 21 | 22
A C C B C C A
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