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Q. 3.  sy = 0 ⇒ u sin (a − 45°)t −   1 __
 

2
   g cos 45° t2 = 0 

 ⇒ u sin(a − 45°)t −   1 ____
 

2 √
__

 2  
   g t2 = 0 

 ⇒ t = 0 OR t =   
2 √

__
 2  u sin(a − 45°)

  ________________
 g   

                             = time of flight

 vy = u sin(a − 45°) −   
g
 ___
 

 √
__

 2  
   t

 At time of flight, 

 vy = u sin(a − 45°) −   
g
 __
 

2
    (   2 √

__
 2   u sin(a − 45°)

  _________________
 g   )  

     = −u sin(a − 45°)

 vx = u cos(a − 45°) −   
g
 ___
 

 √
__

 2  
   t

 At time of flight, 

 vx = u cos(a − 45°) −   
g
 ____
 

 √
__

 2   
   (   2 √

__
 2   u sin(a − 45°

  ________________
 g   ) 

     = u cos(a − 45°) − 2u sin(a − 45°)

 tan b =   
−vy

 ____
 

vx

   

         =   
u sin(a − 45°)

  ____________________________
   

u cos(a − 45°) − 2u sin(a − 45°)
  

         =   
tan(a − 45°)

  _________________
  

1 − 2 tan(a − 45°)
   

 But tan (a − 45°) =   
tan a − tan45°

  _______________
  

1 + tan a tan 45°
   

                            =   
tan a − 1

 _________
 

1 + tan a
  

 ∴ tan b =   
  tan a − 1

 
_______

 1 + tan a  
 ______________
  

1 − 2 (   tan a − 1
 

________
  1 + tan a   ) 
   

              =   
tan a − 1

  _____________________
   

1 + tan a − 2 tan a + 2
   

              =   
tan a − 1

 _________
 

3 − tan a
  

 (i) If it lands horizontally, then b = 45° 

  ⇒ 1 =   
tan a − 1

 _________
 

3 − tan a
  

  ⇒ 3 − tan a = tan a − 1 

  ⇒ tan a = 2

 (ii) If it lands vertically, then b = 90° 

  ⇒   
tan a − 1

 _________
 

3 − tan a
   = undefined

  ∴ 3 − tan a = 0

          ∴ tan a = 3

 (iii)   
tan a − 1

 _________
 

3 − tan a
   =   1 __
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  ∴ 3 tan a − 3 = 3 − tan a

  ∴ 4 tan a = 6

  ∴ tan a =   
6

 __
 

4
   =   

3
 __
 

2
  

Q. 4. 

u

a
a

 tan a =   1 ___
 

 √
__

 2  
   ⇒ cos a =   

 √
__

 2  
 ___
 

 √
__

 3  
   and sin a =   1 ___

 
 √

__
 3  
  

 vx = u cos a – gt sin a =   
u √

__
 2  
 ____
 

 √
__

 3  
   –   

gt
 ___
 

 √
__

 3  
  

 vy = u sin a – gt cos a =   
u
 ___
 

 √
__

 3  
   –   

gt √
__

 2  
 _____
 

 √
__

 3  
  

 sx = ut cos a –   1 __
 

2
  gt2 sin a =   

ut √
__

 2  
 _____
 

 √
__

 3  
   –   

gt2
 ____
 

2 √
__

 3  
  

 sy = ut sin a –   1 __
 

2
  gt2 cos a =   

ut
 ___
 

 √
__

 3  
   –   

gt2 √
__

 2  
 _____
 

2 √
__

 3  
  

 (i)  Lands at right angles if vx = 0 when 

  sy = 0

  ⇒   ut ___ 
 √

__
 3  
   –   

gt2 √
__

 2  
 _____
 

2 √
__

 3  
   = 0

  ⇒ 2ut – gt2  √
__

 2   = 0

  ⇒ t ( 2u – gt √
__

 2   )  = 0

  ⇒ t = 0
Point of 

Projection

  t =   
2u

 ____
 

g √
__

 2  
   =   

u √
__

 2  
 ____
 g  

Time of Flight

      vx =   
u √

__
 2  
 ____
 

 √
__

 3  
   –   

g
 ___
 

 √
__

 3  
    [   u √

__
 2  
 ____
 g   ] 

  ⇒ vx =   
u √

__
 2  
 ____
 

 √
__

 3  
   –   

u √
__

 2  
 ____
 

 √
__

 3  
   = 0

  ⇒ Strikes plane at right angles

 (ii) Range: Find sx when t =   
u √

__
 2  
 ____
 g  

  ⇒ Range =   
u √

__
 2  
 ____
 

 √
__

 3  
    [   u √

__
 2  
 ____
 g   ]  –   

g
 ____
 

2 √
__

 3  
    [   2u2

 ____
 

g2
   ] 

  ⇒ Range =   
2u2

 ____
 

g √
__

 3  
   –   

u2
 ____
 

g √
__

 3  
   =   

u2
 ____
 

g √
__

 3  
  

 (iii) Total Energy in the beginning =   1 __
 

2
  mu2

   Total Energy at point of landing 

  =   1 __
 

2
   mv2 + mgh

   …  where h = height above take-off 

position

Q

 

 

 

 

 

 

 

 


