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[PHYSICS]

1.



2 2v sinH

2g  and 



2 2v sin 2R

g

Since, R = 2H, so 
 
 

2 2 2v sin2 v sin2
g 2g

or 2sin cos= sin2 or or tan = 2

     2 2R v sin cos
g

   
2 22v 2 1 4v

g 5g5 5
2. For the preson to be able to catch the ball, the horizontal component of velocity of the ball should be same

as the speed of the person, i.e.,

  0
0

v
v cos

2

or  
1cos
2

or  = 60º

3. Let, ux = 3 m/s, ax = 0
uy = 0, ay = 1 m/sec2 and t = 4 sec
If vx and vy be the velocities after 4 sec respectively, then
vx = ux + axt = 3 ms–1

and vy = uy + ayt = 0 + 1 × 4 = 4 ms–1

       2 2 2 2
x yv v v 3 4 9 16 5 m / s

Angle made by the result velocity w.r.t. direction of initial velocities, i.e., x-axis, is

      
 

y1 1

x

v 4tan tan
v 3

4.



2 2u sinh ,

2g hence, 
 


h u2.

h u

Since, 



u 2%,

u  hence, 



h 4%

h

5.  
2

max.
uR R
g or u2 = Rg

Now, as 



2u sin2range

g

then, 



R Rgsin2
2 g
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or   
1sin2 sin30º
2

or  = 15º
6. The horizontal range is the same for the angles of projection  and (90º – )


1

2usint
g

 
 2

2usin(90º ) 2ucost
g g


   

    
 

2

1 2
2usin 2ucos 2 u sin2 2t t R

g g g g g

where



2u sin2R

g
Hence, t1t1  R.

7. Range = 150 = ut and

   215 1h gt
100 2

or


 


2 2 15 30t
100 g 1000

or 
3t

10




   1150 150 10u 500 3 ms
t 3

8.   23y 12x x
4

 
dy dx 3 dx12 x
dt dt 2 dt

At x = 0: 
dy dx12
dt dt

If  be the angle of projection, then

  
dy / dt 12 tan
dx / dt
Also, if u = initial velocity, then ucos = 3
Hence, tan × ucos = 36 or u sin = 36

Range, 
  

 
2 2u sin2 2u sin cosR

g g

   
  

2(usin )(ucos ) 2 36 3 21.6 m
10 10

9. If the ball hits the nth step, the horizontal distance traversed = nb.
Vertical distance traversed = nh.
Here, velocity along horizontal direction = u.
Velocity along vertical direction = 0.
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 nb = ut .....(i)

  21nh 0 gt
2

....(ii)

From eqn. (i),


nbt ,
u 

    

21 nbnh g
2 u

 
2

2

2hun
gb

10. Potential energies at the highest point are equal to the loss in kinetic energies. That is 21mu
2

 and

2 21 1 1m(ucos60º ) or mu
2 4 2

.

11.
  

  
2usin 2 20 sin30ºt 2 s

g 10
Now, we shall calculate the total time taken by the ball to hit the ground.

Using,   21s ut gt ,
2

we get;     2140 10t ' 10(t ')
2

 [  u = – 20 sin30º = – 10 m/s]
 5(t) – 10t – 40 = 0

Solving, we have, t = 4 s

  
t ' 4s 2
t 2s 1

12.



2 2

max.
u sinH

2g




2usinT
g


    



2 2 2
max.

2 2 2

H u sin g g 10 5
2g 8 8 4T 4u sin

13.

14.
 

 


2 2 2 2u sin u sinH or 80
2g 2 10

or u2 sin = 1600
or usin = 40 ms–1.

Horizontal velocity = u cos = at
= 3 × 30 = 90 ms–1





usin 40
ucos 90

or  
4tan
9 or

     
 

1 4tan
9

15.    21h (usin )t gt
2

d = (u cos)t

or 


dt
ucos



www.aviral.co.in

WEEKLY TEST SOLUTION - TARGET- JEE 4

   
 

2

2 2

d 1 dh usin . g.
ucos 2 u cos

 
  

d gu
cos 2(dtan h)

16. 
DisplacementAverage velocity

Time




2
2

av.

RH
4v

T / 2
......(i)

Here, H = maximum height




2 2v sin
2g


 

2v sin2R range
g

and 


 
2v sinT time of flight

g

   2
av.

vv 1 3cos
2

17.  y2u
T ,

g


2
yu

H
2g

and R = uxT
When a horizontal acceleration is also given to the projectile uy and T and H will remain unchanged while
the range will become

  2
x

1R' u T aT
2

 
      

2
y

2

4u1 gR R H
2 4 g

18. tAB = time of flight of projectile 
 


2usin( 30º )

gcos30º

Now component of velocity along the plane becomes zero at point B. 
 0 = u cos( – 30º) – gsin30º × T
or ucos( – 30º)

 
 

2usin( 30º )gsin30º
gcos30º

or    
cot30º 3tan( 30º )

2 2


  

     
 

1 330º tan
2

19. Horizontal component of velocity,

 H
uu ucos60º
2

   H
utAC u t
2
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and AB = AC sec 30º

     
  

ut 2 ut / 3
2 3

20. For the projectile to pass through (30 m, 40 m)

     
2

2
2

g(30)40 30tan (1 tan )
2u

or 900tan2 – 6u2 tan + (900 + 8u2) = 0
For real value of ,
(6u2)2  3600 (900 + 8u2)

or (u4 – 800u2)  900,00
or (u2 – 400)2  25,000
or u2  900
or u  30 m/s.

21. Let P be the position of projectile when it is moving with velocity u at an angle to the horizon and Q the
position when the direction of path makes an angle  with horizontal.
Take P as origin and horizontal and vertical lines through it as axes.
Suppose time from P to Q is t, then v is the velocity at Q.
hence v = cos = u cos .......(i)
v sin = u sin – sin – gt .....(ii)
Dividing equation (ii) by equation (i)

usin gttan
ucos

 
 



ucos (tan tan )t
g

   
 ....(iii)

If in the position Q, the angle turned through be , then  –  = 
or  =  – 

From eqn. (iii), 
ucost [tanga tan( )]

g


    

ucos sin sin( )
g cos cos( )

     
      

ucos sin
g cos cos( )
 


   

usin
gcos( )




  

22. 100 = (Vt – Vm)10, Vt = 15 m/s
In second case : 100 = (Vt + Vm)t
From 1st equation : Vm = 5 m/s
From 2nd equation : t = 5 sec

23.
24. Time taken by body A, t1 = 5 sec

Acceleration of body A = a1
Time taken by body B, t2 = 5 – 2 = 3 sec
Acceleration of body B = a2
Distance covered by first body in 5th second after start,

1
5 1

a
s u (2t 1)

2
  

1 1a 9a0 (2 5 1)
2 2

    

Distance covered by the second body in the 3rd second after is start,

2
3 2

a
s u (2t 1)

2
  
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2 2a 5a0 (2 3 1)
2 2

    

Since, s5 = s3

 1 29a 5a
2 2

 or a1 : a2 = 5 : 9

25.
P
vp

Q
vQ

v  – v  = 2.4 m/sP Q

P
vP

Q
vQ v + v  = 6.0 m/sP Q

 vP = 4.2 m/s; vQ = 1.8 m/s
26. For the motion of first ball,

u = 0, a = g, t = 3s.
Let S1 be the distance covered by the first ball in 3 sec.

 2 2
1

1 1S ut gt 0 10 (3) 45 m
2 2

      

Let S2 be the distance covered by the second ball in 2 sec. Then

2
2

1S 0 10 (2) 20 m
2

    

 Separation between the two balls
= S1 – S2 = 45 – 20 = 25 m.

27.
28. Given : At time t = 0, velocity, v = 0.

Acceleration, 0
tf f 1
T

   
 

At f = 0, 0
t0 f 1
T

   
 

Since, f0 is a constant, 
t1 0
T

   or t = T

Also, acceleration, 
dvf
dt




xv t T T

00 t 0 0

tdv fdt f 1 dt
T





    
   



T2
0 0

x 0 0 0
0

f t f T 1v f t f T f T
2T 2T 2

 
     
 

29. 2 2
2 2

1 10S gt (3) 45 m
2 2

   

2 2
1 1

1 10S gt (5) 125 m
2 2

   

 S – S = 125 – 45 = 80 m

30. 21S ut gt
2

 

2 21030 25t t or t 5t 6 0
2

     

or (t – 6) (t + 1) = 0
 t = 6 sec
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[CHEMISTRY]

43.

44.

45.

46.

47.

48.

49.

50.
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51.

52.

53.

54.

55.

56.
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57.

58.

59.

60.

[MATHEMATICS]

73.
          
  

1 17 7cos cos as cos(cos x) x x [ 1, 1]
25 25

74.
        
 

1 5 5sin sin 2
3 3


      

 

5 3 5,
3 2 2 3 . Where sin–1 sin x = – 2 + x

75. 
      
1sin (sinx) ,

2 2
cos–1(cos y) [0, ]
sec–1(sec x)  [0, ] ~ {/2}, therefore sin–1(sin x) + cos–1

 
 1 5(cosy) sec (sec z)

2
 possible if

sin x = 1, cos y = – 1, and sec z = – 1
 sin x + cos y + sec z = – 1
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76. Let         
1 11 1sin sin cos sin( );

2 3

Where     1 1 1sin sin
2 2

   1 1 1cos and cos
3 3

       
1 1 3 2 2sin cos cos sin .
2 3 2 3


      

 

1 2 60, and (0, )
2 6

77. Let        
1sin x ,

2 2

   
1cos 2
9    2 11 2sin

9


 1 2 82(sin(sin x))

9  x2 = 4/9

 x = ± 2/3

78. Let   1tan (1/ 5)   
1cos
5 ,

                     
1 1 tan2 1tan 2tan tan 2

5 4 4 1 tan2

  
      

 
 2

5 1 7 2tan 2 25 512 tan2
5 17 5 27 121 tan1

12

79. Let          
1 1 1cos cos

5 5
,

        
 

11 1sin sin
2 5 2 5

                
1 11 1cos 2cos sin cos 2
5 5 2

               
cos sin 0,

2 2


         2 1 24 2 61 cos 1

25 25 5
80. x2 – x –  + sin–1(sin 2) <0

        
 

12 , ;sin sin3 2
2

Thus, the above inequality reduces to x2 – x – 2 < 0
 (x – 2) (x + 1) < 0   x  (–1, 2)
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81.  Let
       
1sin x ,0 as x [ 1,0)

2
 x = sin
 cos–1(2x2 – 1) - 2sin–1 x = cos–1 (cos2) – 2

=  – cos–1 (cos2) – 2 =  – (2) – 2=

82.  x > 1 thus         
1tan x ,

4 2

          
1 1 1

2

2x2tan x sin 2 sin (sin2 )
1 x

           
 

2 , 2 2
2

83.   
 1 1cos x sin x

2

       
   1 5 2 3cos x

2 5 10 10

84.
   

                
        

 

1 1 1 1

114 1 4 9sin 2 tan sin cos
15 3 5 1
9

;

as 
           

 
1 1 1 11 4 8 4 40 sin cos sin cos

3 5 10 5 5 2

85. Given   
 1 1tan 2x tan 3x

4
Applying tan on both side tan(tan–1 2x + tan–1 3x) = 1






2x 3x 1

1 (2x)(3x)  5x = 1 – 6x2

 6x2 + 5x – 1 = 0
 6x2 + 6x – x – 1 = 0   6x(x + 1) – (x + 1) = 0
 (6x – 1) (x + 1) = 0
 x = 1/6, – 1 but x = – 1 does not satisfy the equation as L.H.S. becomes negative
 x = 1/6

86.
   1 1 11tan x tan tan 3

y







xy 1 3
y x  or, 





3x 1y
3 x


      


3x 1 1y 0 0 x 3
3 x 3

 x = 1, 2 and corresponding values of y are 2, y. Hence two pairs (1, 2) and (2, 7) are possible
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87.          
1 1 2x 1k cos x cos 3 3x

2 2 3

     21 x 1, also 3 3x 0

     2x 11 3 3x 1
2 2

 – 1  x  1

    2x 10 1 3 3x 1
2 2

.......(2)

Solving (2) we get option (c)

88. 1 1cos (cos12) sin (sin14)    12 14 2  

89. 90oA 

1 1tan tanc b
a b a c

           

1tan
1

c b
a b a c

c b
a b a c



 
   

           

2 2
1

2tan ca c ab b
a ab ca bc bc

    
      

2
1

2tan a ab ca
a ab ca

   
    

1tan (1)
4
 

  C 

 B  c 

 b 

 A 

 222 acb   

90 1 1cos cos (2 )x x       1 1cos 2 cosx x   
12 cos( cos )x x   

1 12 cos (coscos ) sin sin(cos )x x x   

2 0x x x   
But 0x  does not satisfy the given equation.
No solution will exist


