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c 

Points A and B are located  

d metres apart on a horizontal 

plane.  
 

A projectile is fired from A 

towards B with initial velocity  

u ms–1 at angle   to the 

horizontal.   

 

 

 

 

 

 

 

  At the same time, another projectile is fired from B towards A with initial velocity  

w ms–1 and angel  to the horizontal, as shown in the diagram. 

The projectiles collide when they both reach their maximum height. 

The equations of motion of a projectile fired from the origin with initial velocity  

V ms–1 at angle  to the horizontal are 

  x = Vt cos   and y = Vt sin  – 
2

g
t2. (Do NOT prove this.) 

(i) How long does the projectile fired from A take to reach its maximum height? 

(ii) Show that u sin  = w sin  

(iii) Show that d = 
g

uw
sin ( + ). 
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(i) y = ut sin – 
2

g
t2 

 y’ = u sin – gt = 0 

   t = 
g

u sin
 ………….  

 

(ii) Max height for projectile from B: 

  t = 
g

w sin
  …………. 

 Let         =       : 

 

           
g

u sin
 = 

g

w sin
 

  u sin   = w sin  

      

 

(iii)   Subs   t = 
g

u sin
 in x = ut cos             

      x = u
g

u sin
 cos      

  = 
g

u  cossin2

  

 Also, subs   t = 
g

w sin
 in x = wt cos             

      x = w
g

w sin
 cos      

  =   
g

w  cossin2

  

  As d = sum of distance travelled by each 

projectile after t seconds: 

       d  = 
g

u  cossin2

 + 
g

w  cossin2

 

From results in (ii): 

       d  = 
g

uw  cossin
 + 

g

uw  cossin
 

 = 
g

uw )cossincos(sin  
 

 = 
g

uw )sin(  
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