




Projectile Motion



We will now discuss motion in which  2 Dimensions are 
changing
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Introduction to 2-D Motion



Equations of motion can be written separately for each dimension 

along x - axis along y - axis

Concept of 2-D Motion



After 5 sec.

Example 

Given That and

MCQ type Question [ +4 , -1]



Horizontal and Vertical motion are independent of each other

Conclusion
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Projectile Motion
Horizontal component of velocity remains constant provided that air resistance is absence 
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Horizontal component of velocity remains constant provided that air resistance is absence 
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Projectile Motion



Example MCQ type Question [ +4 , -1]

Direction of velocity after 4 secs

A body is thrown with a velocity of 50 m/s at an angle of 370

with the horizontal. Find :



Projectile Motion
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Example MCQ type Question [ +4 , -1]

Find the time after which the velocity will be perpendicular to 
initial velocity u = 40√2 m/sec. 

θ = 450

u

Y
A.

B.

C.

D.

4 Sec

8 Sec

6 Sec

None of the above
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Soltuon

θ = 300

u
Y

X



R/H Relation
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Equation Of Trajectory
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Example MCQ type Question [ +4 , -1]

A projectile is given an initial velocity of î + 2ĵ . The cartesian equations of its
path is : (g = 10 m/s2)

A. y = 2x - 5x2 B. y = x - 5x2 C. 4y = 2x - 5x2 D. y = 2x - 25x2



Horizontal Projectile 
motion



Example MCQ type Question [ +4 , -1]

A stone is thrown from a cliff of height h in a given direction then the speed

with which it hits ground -

(A) must depends on speed of projection

(B) must be larger than the speed of projection

(C) must be independent of angle of projection

(D) All of above



Example MCQ type Question [ +4 , -1]

From the top of a tower of height 40m a ball is projected upward

with a speed of 20m/sec at an elevation of 300. Then the ratio of

the total time taken by the ball to hit the ground to time taken by

ball to come at same level as top of tower.

A. 2 : 1 B. 3 : 1 C. 3 : 2 D. 4 : 1



Projectile on an Inclined Plane
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Relative Motion



Observation of motion of a body w.r.t another moving body is known as Relative 
Motion
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Rain Men Problems



Example MCQ type Question [ +4 , -1]

Find angle with vertical which umbrella should be held if ,

Vr = 3 i 4– ĵ
^

Vm = 0A.



Example MCQ type Question [ +4 , -1]

Find angle with vertical which umbrella should be 

held if ,

Vr = 3 i 4– ĵ^

Vm = 3 îB.



Example MCQ type Question [ +4 , -1]

Find angle with vertical which umbrella should be held if ,

Vr = 3 i 4– j
^^

Vm = – îC.



Example MCQ type Question [ +4 , -1]

Find angle with vertical which umbrella should be 

held if ,

Vr = 3 i 4– ĵ^

Vm = 6 i
^

D.



V = ?

10m/s
30°

10m/s
30°

Example MCQ type Question [ +4 , -1]

Find velocity of men so that rain appears to fall vertically to man.

A. 5 m/s east

B. 5 m/s west

C. 10m/s east

D. None of those



30°

30°

20m/s

Example MCQ type Question [ +4 , -1]

Find the velocity of man so that rain appears to fall horizontally.

A. 20 √3 m/s

B. 10 √3 m/s

C. 20 / √3 m/s

D. 10 /√3 m/s



Example MCQ type Question [ +4 , -1]

Find the velocity of man so that rain appears to fall perpendicular to 

the incline.

30°

A. 20 √3 m/s

B. 10 √3 m/s

C. 20 / √3 m/s

D. 10 /√3 m/s

30°

20m/s
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River - Crossing 
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Solution
B

B

u

A
v

d

A

u

d

v



u

A

B

V S/R

V S/G

V R/G
d

Swimmer crosses river perpendicularly

Shortest distance (minimum Drift)
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Swimmer swims perpendicular to river flow.

u

A

B

VS/R VS/G

VR/G

Shortest time
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Collision of moving particle



B

40√2 m/s

450

160 m

Find the time of collision

450

A

Example 



B

V

370

Find ‘V’ so that two particles collide.

300

A

Example 
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