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  Projectile motion

A body thrown with some initial velocity and then allowed to move under the action of
gravity alone, is known as a projectile.

If we observe the path of the projectile, we find that the projectile moves in a path, which
can be considered as a part of parabola. Such a motion is known as projectile motion.

Different types of projectiles

The projectiles undergo a vertical motion as well as horizontal motion.

 Angle of projection
The angle between the initial direction of projection and the horizontal direction through
the point of projection is called the angle of projection.

 Velocity of projection
The velocity with which the body is projected is known as velocity of projection.

 Range
Range of a projectile is the horizontal distance between the point of projection and the
point where the projectile hits the ground.

 Trajectory
The path described by the projectile is called the trajectory.

 Time of flight
Time of flight is the total time taken by the projectile from the instant of projection till it
strikes the ground.

 01. A particle is projected at an angle of 30o with horizontal. Velocity of projection is 80 m s-1.
(i) Find the time of flight
(ii) Find the horizontal range
(iii) Find the maximum height
(iv) Find the velocity when it reach the ground again.

 02. A particle is projected at an angle of  with horizontal where  is  1 4tan 3
 . Velocity of

projection is 100 m s-1. Find the horizontal range and maximum height.
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 03. A stone is projected horizontally from a building roof, which is 20 m above the ground. It
hits the ground after travelling a horizontal displacement of 40 m from where it was
projected.
(i) Find the time that the stone is in flight.
(ii) Find the horizontal velocity that the stone is projected with.

 04. A ball is projected horizontally with a speed of 40 m s-1 from a building roof, which is  80 m
above the ground.
(i) Find the time that the stone is in flight.
(ii) Find the horizontal range.

 05. A projectile is projected with a speed of 40 m s-1 from a building roof, which is 105 m above
the ground. Angle of projection is 30o with horizontal.
(i) Find the time that the stone is in flight.
(ii) Find the maximum height reached by the projectile from the ground.
(iii) Find the horizontal range.

 06. A stunt motocyclist attempts to jump a river which is 16.0 m wide. the bank from which he
will take - off is 3.2 m higher than the bank on which he will land as shown below. Calculate
the minimum horizontal speed he must achieve before take-off to avoid landing in the river.

 07. A stone is thrown horizontally with a speed of 20 m s-1 over the edge of a vertical cliff. It
hits the sea at a horizontal distance of 60 m out from the base of the cliff. Calculate the
height from which the stone was projected above the level of the sea.

 08. The time of flight of a projectile is 6 s and the horizontal range is 240 m. Find the angle of
projection and the maximum height.

3.2 m

16.0 m
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 09. At a funfair, a prize is awarded if a coin is tossed into a small dish. The dish is mounted on
the shelf above the ground as shown.
A contestant projects the coin with a
speed of 7.0 m s-1 at an angle of 60o to
the horizontal. When the coin leaves his
hand, the horizontal distance between
the coin and the dish is 2.8 m. The coin
lands in the dish.
The effect of air friction on the coin may
be neglected.

a. Calculate:
(i) the horizontal component of the

initial velocity of the coin;
(ii) the vertical component of the

initial velocity of the coin.
b. Show that the time taken for the coin to reach the dish is 0.8 s.
c. What is the height, h, of the shelf above the point where the coin leaves the contestant’s

hand?

 10. A cannonball is shot with an initial horizontal velocity of 20 m/s at
an angle of 60o above the horizontal. Find the speed when the
cannon lands.

 11. Projectile reaches the point P in 3 s. Find R and h.

 12. A projectile is projected with a speed of
60 m s-1 from a building. Angle of projec-
tion is 30o with horizontal. If the projectile
reaches the ground in 8s, find h and R.

 13. A projectile is projected with a speed of  60 m s-1 from a point. Find the maximum horizontal
distance that can be travelled by projectile.
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