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Q. 12. (i) vx = u cos a

  vy = u sin a – gt

  sx = ut cos a 

  sy = ut sin a –   1 __
 

2
   gt2

  Range: sx when sy = 0

  ut sin a –   1 __
 

2
   gt2 = 0

  ⇒ 2ut sin a – gt2 = 0

  ⇒ t(2u sin a – gt) = 0

⇒ t = 0      t =   
2u sin a

 
_______

 g  } }

Point of 

Projection

Time of 

Flight

  ⇒ Range = u  [   2u sin a
 

_______
 g   ]  cos a =   

2u2 sin a  cos a
  

____________
 g  

 (ii) Passes through 3 
 _

 
›
 i   +  

 _

 
›
 j  

  ⇒ sx = 3 when sy = 1

  ⇒ ut cos a = 3 when ut sin a –    1 __
 

2
  gt2 = 1

  ⇒ t =   
3
 ______
 u cos a   ⇒ u [   3

 ______
 u cos a   ] sin a –   1 __

 
2

  g [   9
 ________
 

u2 cos2 a
   ]  = 1

  ⇒ 3 tan a –   
9g

 ____
 

2u2
    ( 1 + tan2 a )  = 1

  ⇒ 6u2 tan a – 9g  ( 1 + tan2 a )  = 2u2

  ⇒ 2u2 ( 3 tan a – 1 )  = 9g  ( 1 + tan2 a ) 

  ⇒ 2u2 =    
9g ( 1 + tan2 a ) 

  _____________
  

3 tan a – 1
  

  Passes through  
 __

 
›
 i   + 3 

 __

 
›
 j   ⇒ sx = 1 when sy = 3

  ⇒ ut cos a = 1  when  ut sin a –   1 __
 

2
  gt2 = 3

  ⇒ t =   1 ______
 u cos a    ⇒ u [   1 ______

 u cos a   ]  sin a –   1 __
 

2
  g  [   1 ________

 
u2 cos2 a

   ]  = 3

                     ⇒ tan a –   
g
 ____
 

2u2
   ( 1 + tan2 a )  = 3 ... 2u2 =   

9g ( 1 + tan2 a ) 
  ____________
  

3 tan a – 1
  

          ⇒ tan a – g  [   3 tan a – 1
  _____________
  

9g ( 1 + tan2 a ) 
    ]  ( 1 + tan2 a )  = 3

                ⇒ tan a –   
3 tan a – 1

 _________
 

9
   = 3 ... multiply by 3

                         ⇒ 9 tan a – 3 tan a + 1 = 27

                    ⇒ 6 tan a = 26

                       ⇒ tan a =   
13

 ___
 

3
   ... as required


