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A projectile is fired from the origin O 

with initial velocity V ms–1 at an 

angle   to the horizontal. The 

equations of motion are given by  

x = Vt cos , y = Vt sin  – 
2

1
gt2.  

(Do NOT prove this.)  

   

   
(i) Show that the horizontal range of the projectile is 

g

V 2sin2

. 

A particular projectile is fired so that  = 
3


. 

(ii) Find the angle that this projectile makes with the horizontal when t =
g

V

3

2
.  

(iii) State whether this projectile is travelling upwards or downwards when  

 t =
g

V

3

2
.  Justify your answer. 
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(i) Substitute y = 0: 

         0 = Vt sin  – 
2

1
gt2 

        t (Vsin  – 
2

1
gt)  = 0 

                   t  = 0, 
g

V sin2
    

Substitute t =
g

V sin2
: 

       x  = V(
g

V sin2
) cos 

 =
g

V  cossin22 
 

 =
g

V 2sin2

 

  

 (ii) 
.

x  = V cos , 
.

y  = V sin  – gt 

Substitute  = 
3


, t =

g

V

3

2
: 

 

       
.

x  = V cos 

3


 

    
.

x  = 
2

V
 

       
.

y  = V sin 

3


 – g(

g

V

3

2
) 

    
.

y  = 
2

3V
 – 

3

2V
 

 = 
32

43 VV 
  

 = 
32

V
 

Angle = tan–1[
32

V
 ÷ 

2

V
] 

 = tan–1













 

3

1
 

 = –
6


 

  

(iii) As angle is –ve, the projectile is travelling 

 downwards. 

 

 

     

* These solutions have been provided by projectmaths and are not supplied or endorsed by BOSTES. 

 

Board of Studies: Notes from the Marking Centre 

 

State Mean: 

0.31 
 

State Mean: 

1.54 
 

State Mean: 

0.55 
 

http://www.projectmaths.com.au/mathsfit
http://www.projectmaths.com.au/


HSC Worked Solutions                                                                    projectmaths.com.au 

 

HSC examination papers © Board of Studies NSW for and on behalf of the Crown in right of State of New South Wales 

 

 

 
 

 


