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2D Motion



Motion in 2D
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Projectile Motion







Find the average velocity of a projectile between the 

instances it crosses half the maximum height. It is 

projected with speed ‘u’ at an angle 𝞱 with the 

horizontal.

(A) usin𝞱 (B) ucos𝞱

(C) u (D) utan𝞱









A particle is projected with a speed 5 m/s at an 

angle of 30𝆩  from the horizontal. The time at 

which the velocity  of the projectile becomes 

perpendicular to the initial direction of projection is

(A) 0.25 s (B) 0.5 s

(C) 1 s (D) 1.5 s
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Projectile Motion



Two projectiles are fired from the same point with 
the same speed. They fall at the same point. Time of 
flight of the projectiles are 3 sec & 4 sec 
respectively. Their projection speed is

(A) 15 m/s (B) 20 m/s

(C) 25 m/s (D) 30 m/s









Trajectory
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Trajectory



A projectile is fired with a speed of 10 m/s  at an angle of 
45𝆩  from the horizontal. What is the height achieved by 
the particle when it is at a horizontal distance of 4 m 
from the launching point.

(A) 1.6 m (B) 2.4 m

(C) 2.5 m (D) 3.4 m









A particle is projected over a triangle from one extremity 
of its horizontal base. Grazing over the vertex, it falls on 
the other extremity of the base. If the base angles of the 
triangle are 30° & 60° then the projection angle is

(A) tan-1(1/√3) (B) 

tan-1(2/√3)

(C) tan-1(4/√3) (D) 

tan-1(6/√3)
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Projectile from a Moving Frame



A ball is projected with a speed of 5 m/s at angle 

of 53𝆩  with respect to a trolley which is moving 

with 1 m/s on horizontal road. The horizontal 

distance covered by the ball with respect to 

ground is 

(A) 0 m (B) 2.4 m

(C) 3.2 m (D) 4.6 m
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A helicopter on a flood relief mission flying 

horizontally with a speed ‘u=25 m/s’ at an altitude 

h=20 m has to drop a food packet for a victim standing 

on the ground. At what horizontal distance ‘D’ from the 

victim should the food packet be dropped?

(A) 15 m (B) 25 m

(C) 35 m (D) 50 m





Projectile on an Inclined Plane
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Projectile on an Inclined Plane



Projectile on an Inclined Plane

Where 𝜶- Angle of Projection     𝞫- Angle of Inclined Plane 



A particle is projected at an angle of 37’ with an 
inclined plane. Calculate its time of flight.

(A) 2.2 sec (B) 

2.4 sec

(C) 2.6 sec (D) 3 

sec





A ball is thrown at an angle 𝞡 up an inclined plane with 

a velocity V0 such that it hits the incline normally. If 

angle of incline is 𝝰, then the value of tan𝞡 is

(A) tan𝝰 (B) cot𝝰

(C) tan𝝰)/2 (D) (cot𝝰)/2
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Two boats A and B are stationary in the middle of sea 

with a distance of 20 km between them. Boat A starts 

moving along North with a constant speed of 30 km/hr 

while boat B starts moving along West with a constant 

speed of 40 km/hr. What will be the minimum distance 

between the boats

(A) 5 km (B) 12 km

(C) 16 km (D) 20 km









(a) 10 m        (b) 17m          (c) 21 m            (d) 25 m





River Problems



River Problems



A swimmer can swim in still water at a rate 4.0 km/h. If 

he swims in a river flowing at 3.0 km/h and keeps his 

direction (with respect to water) perpendicular to the 

current, find his velocity with respect to the ground)

(A) 3 km/hr (B) 4 

km/hr

(C) 5 km/hr (D) 7 

km/hr









A man can swim at a speed of 3 km/h in still water. He 

wants to cross a 500 m wide river flowing at 2 km/h. He 

keeps himself always at an angle of 120° with the river 

flow while swimming. At what point on the opposite 

bank will he arrive ?

(A) 1/3√3 km (B) 

1/2√3 km

(C) 1/6√3 km (D) 

1/4√3 km





Rain and the Man Problems



A man standing on a road has to hold his umbrella at 

30° with the vertical to keep the rain away. He throws 

the umbrella and starts running at 10 km/h. He finds 

that raindrops are hitting his head vertically. Find the 

speed of raindrops with respect to the road

(A) 10√3 km/hrh (B) 20√3 km/hr

(C) 10 km/hr (D) 

20 km/hr





A man running on a horizontal road at 8 km/h finds the 

rain falling vertically. He increases his speed to 12 km/h 

and finds that the drops make angle 30° with the 

vertical. Find the speed and direction of the rain with 

respect to the road.

(A) 4√7 km/hrh (B) 2√7 km/hr

(C) √7 km/hr (D) 

8√7 km/hr





(A) 30𝆩 (B) 37𝆩 (C) 45𝆩 (D) 60𝆩
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