The Spring
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Consider a spring, which we apply a force F, to
either stretch it or compress it
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< From Newton’s 3rd Law, the spring exerts a

N

" force that is equal in magnitude, but opposite
in direction

i Hooke’s Law for the restoring
ES‘ = —kx force of an ideal spring.

Work done by a spring

J We know that work equals force times
displacement
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" But the force is not constant
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' Take the average force
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Then the work done by the spring is
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Example problem
@ If it takes 4.00 J of work to stretch a

Hooke’s law spring 10.0 cm from its
unstretched length, determine the extra
work required to stretch it an additional
10.0 cm.

Example problem

@ Using the definition of the scalar product,
find the angle between the vectors:




Power

Average power:.

or

P W Units of J/s=Watt (W)

avg
At Measures the rate at
which work is done

p Fcosgs a
Vi COSQ Vv,
Instantaneous power:
. W d W W can also be replaced by the
P =1lim = total energy E. So that power
At—0 At dt would correspond to the rate
F’ d_’ of energy transfer
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Example

N

'A car accelerates uniformly from rest to 27 m/s in
/7.0 s along a level stretch of road. Ignoring friction,
determine the average power required to accelerate
the car if (@) the weight of the car is 1.2x104 N, and
(b) the weight of the car is 1.6x104 N.

Solution:

Given: v;=0, v,=27 m/s, At=7.0 s,
(@) mg= 1.2x104 N, (b) mg= 1.6x104 N

Method: determine the acceleration
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d We don't know the displacement s

d The car’s motor provides the force F to accelerate
the car — F and s point in same direction
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Or from work-energy theorem
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