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11 6b The diagram shows the trajectory 

of a ball thrown horizontally, at 

speed v ms-1, from the top of a 

tower h metres above ground level. 

The ball strikes the ground at an 

angle of 45o, d metres from the 

base of the tower, as shown in the 

diagram.  

 

 

  
 

The equations describing the trajectory of the ball are x = vt and y = h – 
2

1
gt2, 

(Do NOT prove this.) where g is the acceleration due to gravity, and t is time in 

seconds. 

(i) Prove that the ball strikes the ground at time t = 
g

h2
 seconds. 

(ii) Hence, or otherwise, show that d = 2h. 
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(i) At ground level, y = 0 

         y = h – 
2

1
gt2 

         0 = h – 
2

1
gt2 

    

2

1
gt2  = h 

       t2  = 
g

h2
   ………………………..  

         t  = 
g

h2
, as t > 0 

 
(ii) When ball hits ground: 

 Subs x = d in x = vt, 

   d = vt 

   v = 
t

d
 ………………………..  

Now, 
.

x  = v and 
.

y  = – gt 

As tan  = 
.

.

x

y
, then 

v

gt
 = tan 45o 

   
v

gt
 = 1 

   
2

22

v

tg
 = 1 …………………..  

    

Subs       in      : 

         
2

2

v

g
. 

g

h2
  = 1 

       2hg = v2 ………………..  
Subs       in      : 

       2hg = 
2

2

t

d
 

       2hg = d2 ÷ 
g

h2
 

       2hg = 
h

gd

2

2

 

       4h2  = d2 

        2h  = d 

          d  = 2h 
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