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PHYSICS

ASSIGNMENT- TWO DIMENSIONAL MOTION


1.  
An aero plane takes off at an angle of 300 to the horizontal  If the component of its velocity along the horizontal is 250 km/h , what is the actual velocity ? Find also the vertical component of the velocity .

2.
One of the rectangular components of a force 500 N is 300 N. What is the angle between these vectors? 

3. 
If 
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4.  
A wheel 0.6 m in radius is moving with a speed of 10 m/s. Calculate the angular speed.

5.  
From the top of a building, an object is thrown horizontally which strikes the ground after 3  seconds at 

an angle 45 ( with the horizontal . Find the height and speed of projection.
6.   
Determine ( so that 
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are perpendicular to each other .

7.  
Will three forces 3N, 4N and 5N keep a body in equilibrium?

8. 
A bomb is dropped from an aeroplane when it is directly above a target at a height of 1500 m. The 

aero plane is going horizontally with a speed of 720 km/h . By how much distance will the  bomb miss the target .

9.  
A boatman can row with a speed of 10 km/h  in still water . If the river flows steadily  at 5  km/h in 

which direction should the boatman row to reach a point directly opposite from  where   he started ?If the width of the river is 2 km , how long will it take for him to cross the  river ?

10.
Two equal forces have their resultant equal to either . At what angle are they inclined ?

11. 
Add  a velocity of 30 m/s eastwards to a velocity of 40 m/s northwards . Calculate the magnitude and 

direction of the resultant with the east .

12.   
Two forces whose magnitude are in the ratio 3 : 5 give a new resultant of 28 N . If the angle of their inclination is 600 , find the magnitude of each force .

13.  
Determine the horizontal force required to displace a mass of 0.03 Kg suspended by a string until the string makes an angle 300 with the vertical .

14.  
A force is inclined at an angle of 600 to the horizontal . If the horizontal component of the force is 40 N  

calculate the vertical component .

15.  
If 
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16. 
If 
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17.  
What is the magnitude and direction of 
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18.  
Any quantity that has magnitude and direction can be called as a vector .Is it true .Explain with example 

19. 
What is the condition required for two non zero vectors to be   a) collinear    
b) orthogonal 

20.
Is 
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  a unit vector ? Explain 

21.
A boat is moving with a velocity 
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  with respect to the ground . The water in the river is 

moving with a  velocity 
[image: image14.wmf])

ˆ

5

ˆ

2

(

j

i

-

 with respect to  ground . What is the relative velocity  of boat with respect to water  ?

22. 
The magnitude of vectors 
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 are 12 , 5 and 13 units respectively and 
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23. 
A small sphere is suspended by a string from the ceiling of a car . If the car begins to move with a 

constant acceleration of 0.49 m/s2 , what will be the inclination of the string with the vertical . 

24.  
Find the resultant of the following forces acting on a particle .

a) 30 N due east 

b) 20 N due north 
c) 50 N due west 
d) 40 N due south 

25.  
Two tall buildings are 200 m apart . With what speed must a ball be thrown horizontally from the 

window 540 m above the ground in one building , so that it will enter a window 50 m above the ground in the other ?

26.  
The blades of  fan are rotating at the rate of 300 revolutions per minute . Calculate the angular velocity .

27.  
A plane flying horizontally at 100 m/s at a height 1000 m releases a bomb from it . 

a) Find the time it takes to reach the ground . 


b) the velocity with which the bomb hits the target in ground  c) the distance of the target 

28.
A body is thrown horizontally from the top of a tower and strikes the ground after two seconds at an 
angle 45( with the horizontal . Find the height of the tower and the speed with which the body was projected . ( g = 9.8m/s2
29. 
A fighter plane flying horizontally at an altitude of 1.5 km with speed of 720 km/h  passes directly

overhead an aircraft gun . At what angle from the vertical should the gun be fixed for the shell with muzzle speed 400 m/s to hit the plane ?

30. 
A shell is fired at an angle 60( to the horizontal direction with a velocity of 392 m/s . find the time of 

flight , horizontal range and the maximum height attained . ( g = 9.8 m/s2)

31. 
A cricketer can throw a ball to a maximum horizontal distance of 100 m . How high above the ground 

can he throw the same ball ?

32. 
Find the angle at which horizontal range and maximum height attained  by a projectile are equal 

33.  
A ball is thrown at angle ( and another ball at (90-()  with the horizontal from the same point with 

velocity 39.2m/s . The second ball reaches 50 m higher than the first ball . Find their individual heights

34.  
A boy stands at 78.4 m from a building and throws a ball which just enters  a window 39.2 m above the 

ground . Calculate the velocity of projection of the ball .

35. 
The radius of earth's orbit around sun is 1.5x1011 m . Calculate the angular and linear velocity of the 

earth . Through how much angle does the earth revolve in 2 days ?

36. 
An air craft executes a horizontal loop of radius 1 km with a constant speed of 900 km/h . Compare its 

centripetal acceleration with the acceleration due to gravity .

37. 
A cyclist is riding with a speed of 27 km/h . As he approaches a circular turn on the road of radius 80 m 

he applies brakes and reduces his speed at the constant rate of 0.5 m/s2 . What is the magnitude and direction of the net acceleration of the cyclist during the turn ?

38. 
A railway carriage moves with an acceleration a on a straight track . Passenger in the carriage drops the 

stone . What is the acceleration of the stone w. r. t the carriage and the  earth ?

39.  
During projectile motion , what will be the angle between the direction of velocity and acceleration at 

the highest point ?

40.  
A ball is thrown horizontally and at the same time another ball is  dropped vertically from the top of a 

tower .   a) will both the balls reach the ground at the same time 


 b) will both the balls strike the ground with same velocity 

41.  
Two bodies of 5 kg and 10 kg are thrown with the same velocity in the same direction . which body will 

reach the ground first ? 

42.  
Many bullets are projected at equal velocity v with the horizontal in different directions . What is the 

area in which these bullets can spread ?

43.  
The range of a projectile  when launched  at an angle of 15( with the horizontal is 1.5 km . What is the 

range of the projectile when launched at an angle of 45( to the horizontal .

44. 
A projectile is fired with kinetic energy 1 kJ . If the range is maximum , What is the kinetic energy at 

the highest point ?

45.  
The velocity at the highest point of a projectile is half its initial velocity of projection . Find the range 

on the horizontal  plane .

46.  
A body of mass m is projected with a speed u  at an angle ( with the vertical . What is the change in 

momentum of the body along 

a) X - axis 
b) Y - axis between the starting point and the highest point of its path 

47.   
A ball is thrown upwards with a velocity of 80 m/s at an angle of 30( to the horizontal . What is the 

velocity after 1 second ?

48.  
A bullet fired from a rifle attains a maximum height of 5 m and crosses a range of 200 m . Find the 

angle of  projection .

49. 
A particle is projected with a velocity u at angle ( to the horizontal in a vertical plane . Derive 

expressions for  (a) maximum height  ; (b)  time of flight ; and   (c)   horizontal range .

50.  
For a particle moving with constant speed in circular path of radius r , derive the relation between linear 

speed and angular speed . Is this motion accelerated ? Justify .

51. 
What do you mean by centripetal force ? Derive an expression for the centripetal force .

52.  
A projectile is fired at an angle ( with the horizontal  . 

(a)  show that its trajectory is a parabola  

(b) obtain expression for the maximum height attained by it .

53.  
Rain falls vertically down at a speed of 6 km/h and wind blows horizontally at 8km/h. At what angle 

should a boy standing on the ground hold his umbrella?

54.  
Rain falls vertically down at a speed of 6 km/h . At what angle should a boy running horizontally with 

8km/h hold his umbrella inorder to prevent himself from getting wet?

55.
What is the angle that vector 
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