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  ⇒ Range =   
u2[sin (2q + a) + sin(–a)]

   ______________________
  

g cos2a 
  

  ⇒ Range =   
u2[sin(2q + a) – sin a]

  ___________________
  

g cos2a 
  

  Everything is fixed except q. Therefore, maximum range occurs when sin(2q + a) = 1

  ⇒ 2q + a =   
p

 
__

 
2

  

          ⇒ 2q =   
p

 
__

 
2

   – a

            ⇒ q =   1 __
 

2
    (   p 

__
 

2
   – a )  

Exercise 10C

Q. 1. sy = 0 ⇒ u sin(a − b)t −   
1

 __
 

2
  g cos b t2 = 0

                          ⇒ t = 0 OR t =    
2u sin(a − b)

  ____________
 

g cos b
  

  Now, vx = u cos(a − b) − g sin b t

 But vx = 0 at t =   
2u sin(a − b)

  ____________
 

g cos b
  

 ∴ u cos(a − b) − g sin b  (   2u sin(a − b)
  ____________
 

g cos b
   )  = 0 

 Divide by u cos(a − b).

 = 1 − 2 tan(a − b)tan b = 0 

 ⇒ 2 tan(a − b) tan b = 1

 If (a − b) =  
p

 
__
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  , then tan (a − b) = 1 

                     and hence 2 tan b = 1

 ⇒ tan b =   1 __
 

2
   

 ⇒ sin b =   1 ___
 

 √
__

 5  
   and cos b =   2 ___

 
 √

__
 5  
  

 In this case t =   
2u sin (a − b)

  ____________
 

g cos b
   

               ⇒ t =   
2u (   1 

___
 

 √
__

 2  
   ) 
 _______
 

g(2/ √
__

 5  )
   =   

 √
__

 5  u
 ____
 

 √
__

 2  g
  

 sx = u cos(a − b)t −   1 __
 

3
  g sin b t2.

 At t =   
 √

__
 5  u
 ____
 

 √
__

 2  g
  , 

 sx = u (   1 ___
 

 √
__

 2  
   )   (    √

__
 5  u
 ____
 

 √
__

 2  g
   )  −   1 __

 
2
   g (   1 ___

 
 √

__
 5  
   )  (   5u2

 ____
 

2g2
   ) 

    =   
 √

__
 5  u2
 _____
 

2g
   −   

 √
__

 5  u2
 _____
 

4g
  

       =   
 √

__
 5  u2
 _____
 

4g
   = Range

Q. 2. vx = u cos 30° – gt sin 30° =   
u √

__
 3  
 ____
 

2
   –   

gt
 __
 

2
  

 vy = u cos 30° – gt cos 30° =   
u
 __
 

2
   –   

gt √
__

 3  
 _____
 

2
  

 sx = ut cos 30° –   1 __
 

2
   gt2 sin 30° =   

ut √
__

 3  
 _____
 

2
   –   

gt2
 ___
 

4
  

 sy = ut sin 30° –   1 __
 

2
   gt2 cos 30° =   

ut
 __
 

2
   –   

gt2 √
__

 3  
 _____
 

4
  

  For landing angle, need vx and vy when 

 sy = 0

   
ut

 __
 

2
   –   

gt2 √
__

 3  
 _____
 

4
   = 0   … multiply by 4

 ⇒ 2ut – gt2  √
__

 3   = 0

 ⇒ t ( 2u – gt √
__

 3   )  = 0

 ⇒ t = 0
Point of 

Projection

  t =   
2u
 ____
 

g √
__

 3  
  

Time of Flight

 

     vx =   
u √

__
 3  
 ____
 

2
   –   

g
 __
 

2
    [   2u

 ____
 

g √
__

 3  
   ]  =   

u √
__

 3  
 ____
 

2
   –   

u
 ___
 

 √
__

 3  
  

 =   
3u – 2u

 _______
 

2 √
__

 3  
  

 =   
u
 ____
 

2 √
__

 3  
  

 vy =   
u
 __
 

2
   –   

g √
__

 3  
 ____
 

2
    [   2u

 ____
 

g √
__

 3  
   ]  =   

u
 __
 

2
   – u =  –  

u
 __
 

2
  

 Let landing angle = q

 tan q = –   
vy

 __
 

vx

   =   
u
 __
 

2
   ×   

2 √
__

 3  
 ____
 u   =  √

__
 3  

 ⇒ q = tan–1  √
__

 3   = 60° 


