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Since velocity (and speed) can also changﬁ need to define _ _ .
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Motion in One Dimension

To derive the equations governing the motion of objects under

constant acceleration, we will use the following symbols:
X = Initial position
x = final position
v, = Initial velocity
v = final velocity
a = acceleration (constant)

t = time taken

‘ U = average Velo@
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The five Kinematic Equations are (are derived in the lecture): @ \/ = T Q‘é/x-“ oJ J_J \ ——
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should try to avoid using Eq. (4) when calculating time. I will explain G7
this with specific examples.
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Example 2 U —> ( \dmls - > 27 m \’J)
A car accelerates uniformly from 14 m/s to 22 m/s in 6.0 s. -t _ g e

(a) How far did it travel in this time? 3 S Y, \

(b) What was its acceleration? ™ o= \Y4m |-

(c) If it continues at this acceleration, what distancd it will travel when its @ (X - ¥e) V - 22 mls

speed reaches 30 m/s?
Ans: (a) 108 m. (b) 1.33 m/s? (c) 264 m. 7(-—)(0 - V t — \¥ X é = \oR MM
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Example 3:
A car travelling at a speed of 100 km/h. When CNS-\-

breaks are applied, it comes to rest in a distance
of 55 m. Find its acceleration.

A
v = 100 km/h
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Example 4: ﬁ '\/b > T, S \22 = 2 ‘{ YY\‘S -
A car moving at a constant velocity travels 120 m in S s. If t =

the brakes are applied, it comes to rest i How far the _ - .
car travel in stopping after the brakes were applied? @ /‘{)ﬁl J ‘-L‘f’-)/U ST Wil syl
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Example S: ZE’)
A plane must reach a speed of 40 m/s for takeoff. The plane

can accelerate at a rate of 3.0 m/s*. How long a runway is
needed?

Ans: 267 m
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Example 6: Vo = 9 i ‘E —>
In coming to a stop, a car leaves skid marks 75 m long on the ’2 — ’ . —

highway. Assuming comj_ant@eceleratio@ of 4.0 m/s?, estimate ey

stimate = ~2 )
the speed of the car just before braking. S o) \/ = @ Q/ = - l—[ oy K
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Skid marks

Brakes : I Car stops
Applied here - here *
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A car travelling at 75 km/h slows down at a constant rate of (0.5 m/s? -
just by “letting up on the accelerator.” Calculate (a) the distance the

car “coasts” before it stops, and (b) the distance it travels during the _ 2 _
second and fifth seconds. ()( ~ %6) O( "" oV N\\ ¢ = VU =
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accelerator here here
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Example 8: ) Vo=0 o sovTtmls? A » V= 2.4\ S
Sarah starts from rgst at home and accelerates at a rate of 0.7 m/s* for a @
distance of 600 m. Then she drives at that speed for S minutes to reach 4)» — -+ U )
her uncle’s house. (a) How far is her uncle’s house from her home? (b) ‘Xc =b . @bb ™M) . -t > S
What was her average speed? _E' @ 2
B | | =0 ‘t,a'*“:‘{5 T. dZ-.; ?
Ans: (a) Distance = 9300 m (b) Average speed = 27 m/s e T
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