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Motion in 2-Dimensions

The Position, Velocity, and Acceleration Vectors

The displacement A7 of a particle is defined as its change in position in some time interval.
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Where:
Ar’: Displacement (m).
s - Final position (m).

7’;2 Initial position (m).

The average velocity v,,4 of a particle is defined as the particle’s displacement Ax divided by
the time interval At during which that displacement occurs:

. Ar m/s
Vavg = E
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The instantaneous velocity:
B dr’ m/s
Uy E

The average acceleration a,,,, of the particle is defined as the change in velocity Av, divided

by the time interval At during which that change occurs:

- AV
A ayg = E

m/s

Instantaneous acceleration:

av’
dt

m/s
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Ve = Vi +at 1)

A?=Vl~t+%at2 )

VZ = V7 + 2aA7 (3)
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Ex (1): If the position oh the particle is given by 7 (¢t) = (3t% + 2) i + (t? — 1) j m, Find.
1. Displacement at [1, 3] s.
2. The average velocity att; =1sandt2 =2s.
3. The average velocity att=4s.
4. The speed velocity att=2s.
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Ex (2): If the coordinate of the car is given by 7°(t) = (3t? + 2t) i + (3t?) jm, find.
1. The acceleration att = 3s.
2. The average acceleration at t[0, 3]s.

Ex (3): an object is moving in x-y plane with x(t) = 18t m and y(t)= 4t — 5t>. What is the
magnitude and the direction of the acceleration after 3 s.
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Ex (4): A particle moving with initial velocity —2 7 + 4 j m/s, undergoes a constant acceleration
—21— jm/s? find

1. The velocity after 2 s.

2. The speed after 4 s.
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Ex (5): A particle start from the origin with initial velocity 7 i m/s, and moving with constant
acceleration, if it position after 2 s become 7" = 12 i — 6 j m. find the acceleration.

Ex (6): Att =0 s, the position of particle is (-2,-1) m, and its velocity is 3 j m/s if its moves with
i + j m/s®. What is the position at t = 2s.
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Ex (7): A particle moves in the x-y plane with constant acceleration given by a= -4 j m/s’, at t =
0 s its position is 10 m and its velocity is —2i 4+ 8] m/s. What is the distance from origin to the
particle at t =2s.

Ex (8): A car moves 10 km toward east, 20 km toward north of the east with 37°, finally it goes 2
km west. What is the magnitude of the net displacement




