Note: Supplementary HW #3
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Challenge question: Existence of friction



Special Case: Work due to Friction:

i )
WORK due to friction is ALWAYS NEGATIVE ' J?
- Energy Is transferred OUT
- Kinetic energy decreases or AKE <0 (slow down)

Where did the energy go? THERMAL/Sound

6=65.0"

Weight Component

f
‘B\‘
W 6 =180.0

Car Y
(a)

A

—<
=l

(b) (&)

\v)



Special Case: Work done by a Spring Force

Foo o aached
LTI to spring
Hooke’s Law = 1 T “
variable force = = _kd @
3 i R
F = force from the spring £ et g - 1
k=spring constant Gtiffness) - units [N/m] — ;
d = displacement from equilibrium =0) i
E x‘negftt.i\r':
Note: the force is always directed to “restore” the equilibrium position hm%é poe
] “
Work- Spring force ©)
Wspring — ] |:spring (X) -dX
X% X
= (—kx) dx = —kj Xdx Note: Work done by spring is
% % positive (negative) if bock
. > % . s o moves towards (away)
- (_7 k)[x l(l ~—7 3 k(x2 —X ) equilibrium position. It is
zero if the block ends up at the
1 2 2 same distance from x=0
Wspring — 3 k (XZ —X )



Sample Problem 7-8

A block of mass m slides across a horizontal frictionless counter with speed v,. It
runs into and compresses the spring of spring constant k. When the block is
momentarily stopped by the spring, by what distance d is the spring compressed?

vq_
/-Frictionless m
Work by Spring force: _lpy2  1y2
Y =pring Wspring _7kxi _7kxf

Work-Kinetic Energy theorem: W _ =AKE



Demo



Problem 7-54

A block of mass m is dropped onto a spring. The block
becomes attached to the spring and compresses it by distance
d before momentarily stopping.
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While the spring is compressed, what work is done on the block by:
a) the gravitational force on it
b) the spring force?

c) What is the speed of the block just before it hits the spring? P R AR DR
Work by Gravitational force: W, =F, -d
: : 1 2 1 2
Work by Spring force: Wspring = k)(i - ka
Work-Kinetic Energy theorem: Wnet = AKE

d) From what height h was the box dropped?



