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- Claéoical Mechanics ‘chap‘per two-Motion in One Dimension

" Instantaneous velocity and speed:
Instantaneous velocity v, equals the limiting value of the ratio Ax/ At

as At approaches zero. \

. Ax
v, =lim —
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This lumiris called the derivative of x with respect to ¢, written () :
: at
. Ax dx' [theinstantaneous velocityis the
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X At Ao dE tl - st derivative of displacement.

The instantancous speed of a particle is defined as the magnitude of its
velocity, and it has no direction associated with it.
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~Acceleration: :
By the same way we quantify changes in position as a function of

teme, it is easy to quantify changes in velocity as a function of time.
When the velocity of a particle changes with time, the particle is said
to be accelerating. ;
Suppose a particle moving
along the x-axis from A to B has a

: : : A =k B
velocity v, at time t; and a velocity - b X
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acceleration of the particle is
defined as the change in velocity Av_ divided by the time interval At
dpring which that change occurred:
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The acceleration i= measured in (m/Sec”) in SI units.
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: " In some situations, the value of the average acceleration may be
different over different time intervals, it is therefore useful to define the
(instantaneous acceleration)as the limit of the average acceleration as At
approaches zero. We obtain the instantaneous acceleration:

: the instantaneous acceleration
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Motion with constant acceleration: 5
- In this case, the average acceleration over any time intervals equals
the instantaneous acceleration at any instant within the interval, and the
velocity changes at the same rate throughout the motion.
U Yrom,

Vs =g
te —1;
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, Replace a, by a, , and
take t; =0 and t;to be any later
time t , we find that :

Ve =Y

Or;

e onstant acceleration, thejéverage velocity in
the mean of the initial velocity v "the final velocity Vs
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