
e.g. A stone is thrown so that it will hit a bird at the top of a pole. 
However, at the instant the stone is thrown, the bird flies away in a 
horizontal straight line at a speed of 10 m/s.

 The stone reaches a height double that of the pole and, in its descent, 
touches the bird.

 Find the horizontal component of the velocity of the stone.

Assuming there is no air resistance, the path of a 
projectile will be a parabola

The greatest height will occur at the vertex of 
the parabola, so let the coordinates of the vertex 
be (0,2h).

Thus the equation of the parabola will be

sometimes your 
knowledge of the 

quadratic 
function, can 

assist in solving  
projectile motion 

questions

Further Projectile Motion
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Projectile Motion & Resistance
e.g. (i) 2021 Extension 2 HSC Q16 b)



For some value(s) of θ there will be two times during the flight when 
the particle’s position vector is perpendicular to its velocity vector.

 Find the value(s) of θ for which this occurs, justifying that both times 
occur during the time of flight.

however t > 0 as it is during the time of flight



as there are two distinct times this happens, Δ > 0

(θ is acute)

particle hits the ground when y = 0



so both values of θ must occur when

the larger value is



so both times occur within the time of flight

(ii) 2023 Extension 2 HSC Q13 c)
 A particle of mass 1 kg is projected from the origin with speed 40 ms-1 

at an angle of 30ᵒ to the horizontal plane.
a) Use the information above to show that the initial velocity of the 

particle is

40

30ᵒ



The forces acting on the particle are gravity and air resistance. The air 
resistance is proportional to the velocity with a constant of 
proportionality 4. Let the acceleration due to gravity be 10 ms-2.
The position vector of the particle, at time t seconds after the particle is 
projected, is r(t) and the velocity vector is v(t).

b) Show that
start by drawing 

force diagrams even 
for the simplest of 

questions

horizontal forces vertical forces





c) Show that



Exercise 6F; 
2, 4, 5, 8, 10, 11, 

12, 14, 15, 16, 17, 19, 20
Exercise 6G; 

2, 3, 5, 6, 7, 9, 12, 13, 16

Using the diagram, find the horizontal range of the particle, giving your 
answer rounded to one decimal place.

particle hits the ground when
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