The instantaneous acceleration, o, can be defined in analogy to instanta-
neous velocity, for any specific instant:
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Instantaneous acceleration a = hm
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Here Aw is the very small change in velocity during the very short time interval Ar.

2 NGNS Average acceleration. A car accelerates along a straight
road from rest to 75km/h in 5.0s, Fig. 2-10. What is the magnitude of its
average acceleration?

APPROACH Average acceleration is the change in velocity divided by elapsed
At rest means v = 0 | time, 5.0 s. The car starts from rest,so v, = 0. The final velocity is v, = 75 km/h.
SOLUTION From Eq. 2-4, the average acceleration is

v, = v, 75km/h — 0km/h 5 km/h
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This is read as “fifteen kilometers per hour per second” and means that, on
average, the velocity changed by 15 km/h during cach second. That is, assuming
the acceleration was constant, during the first second the car’s velocity increased
from zero to 15 km/h. During the next second its velocity increased by another
15 km/h, reaching a velocity of 30km/h at 1 = 2.0s, and so on. See Fig. 2-10,
NOTE Our result contains two different time units: hours and seconds. We
usually prefer to use only seconds. To do so we can change km/h to m/s (see
Section 1-6, and Example 1-5):
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We almost always write the units for acceleration as m/s’ (meters per second
squared), as we just did, instead of m/s/s. This is possible because:
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According to the calculation in Example 2-3, the velocity changed on the average
by 42m/s during each second, for a total change of 21 m/s over the 5.0s
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