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Summary

Introduced concept of work:
Energy added due to forces acting on an object,
Whet = AK and W = —AU;

Work given by W = [/ F - d§

If the work done is independent of the path, the force is
conservative

Force can be written as a potential (true for gravity and
spring forces);
The mechanical energy is conserved.

Friction is not a conservative force
The work done depends on the path;
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Clicker

A 2.0 kg book is lying on a 0.75 m high table. You pick it up and
place it on a bookshelf 2.25 m above the floor. What is the work
done by gravity 1V, and by you W, from the instant before the
book is picked up to the instant after it is placed on the
bookshelf.

A W,=0J, W, =0

B) W, =29.4J, W, =29.4J
C) W, =—-29.4J, W, =29.4J
D) W, = —29.4J, W, = —29.4 J
E) W, =29.4J, W, = —29.4
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Example Blocks

Determine the speed of the blocks in the figure (assume the blocks
start from rest in the configuration shown) just before the hanging block
hits the ground if (a) the table is frictionless, (b) the table has p, = 0.15

! =0
3.0kg| & == Pk =
b Initial energy: E; = magh = 29.4 J
s [2.0kg Final energy: Ef = £ (ma2 4 m3)v?
29 5 m Energy confervation: E; =Ey
Y=0 oo . = 5(m2+ms)v® =magh

= oy =,/ 2m29h _ 34 m/s
lishing as Addison Wesley m2 +m3

(Initial and final energy refer to the mechanical energy)
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Example Blocks

Determine the speed of the blocks in the figure (assume the blocks
start from rest in the configuration shown) just before the hanging block
hits the ground if (a) the table is frictionless, (b) the table has p, = 0.15

T T
3.0ks| | —
W‘ T
s [2.0kg
m
29, 1.5m
yZO ............. >

Copyright © 2004 Pearson Education. Inc.. publishing as Addison Wesley

pr = 0.15
Initial energy: E; = mogh = 29.4J

Work fric.: Wype = —frAs = —msguih
As = h rope doesn'’t stretch

Final energy: Ef = % (m2 + msa)v?

Change in mech energy: E¢ — E; = Wiy
5 (ma + m3)v? — magh = —mgpuh

= v= \/29h(m2_m3“k) =3.0m/s
ma+m3
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Example Work

A freight company uses a compressed spring to shoot 2.00 kg
packages up a 1.0-m-high frictionless ramp into a truck, as the figure
shows. The spring constant is 500 N/m and the spring is compressed
30.0 cm. A careless worker spills his soda on the ramp. This creates a
50-cm-long sticky spot with a coefficient of kinetic friction 0.30. Will the
next package make it into the truck?

A 2.0 kg package is placed against a spring with £ = 500 N/m that is

compressed 0.3 m. The package must pass a 0.5 m region with
e = 0.3. Will it be able to increase its height by 1.0 m?

]

W

50-cm-long
sticky spot
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Example Work

A 2.0 kg package is placed against a spring with £ = 500 N/m that is
compressed 0.3 m. The package must pass a 0.5 m region with
. = 0.3. Will it be able to increase its height by 1.0 m.

Initial energy: E; = 1k(Ass)? =225 J

1

Final energy: Ey = 3mv® 4+ mgh

JC] Energy lost to friction:
I m
Wi =— Asy = —2.94J
I © fo IR
50_Cn110ng Use work energy relation Wy = AE ech,
sticky spot if v2 > 0 package makes it up ramp.

Wy = %mv2 + mgh — %k(AsS)2
= v? = —0.04 m?/s?
No it will not make it up ramp
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Potential Energy & Forces

How to calculate the force from the potential energy

(b) W = —AU = area

a F is essentiall
(@) Y under the curve = E;AS.

constant if As is F
sufficiently small.

— —

K
L

A
\

s

s

s+| As

n —

Work W (s — s + As) = F;As
Potential energy AU = —W (s — s+ As) = —F;As
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How to calculate the force from the potential energy

(b) W= —AU = area F = —AA—U1s the negative
F under the curve = FAs. © of the slope of the potential
: energy graph.

Potential energy: AU = —W (s — s + As) = —FAs

Force: Fy = -3V =  F,= —limp, 0 2Y = -%U

Potential Energy & Forces
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Potential Energy & Forces

Gravity U = mgy F = —Cfl—ly] = —myg

Spring U = %ka F = —Ccli—g = —kx
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Power

Define power P = ‘ﬁi—f the rate at which energy is transfered.

The units are J/s which is defined as Watts;
Important: This is an instantaneous quantity;

Consider the rate at which work is done;

. . d7
aW—F.af = W_g5 o

o %:F-V:FUCOSQ
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Example Blocks

Determine the rate at which work is done on each block for the case

where the table has u; = 0.15, by gravity, friction, and the tension in
the rope just before the block hits the ground

1 T 2 kg block:
30kg = Gravity: 29 = mygu; = 58.8 W
b Tension: d‘;ZT = —Tvy = —40.5W
s [2.0ke
3 kg block:
ng‘ 1.5m Friction: % = —m3gurvy = —13.2 W

. dW
Tension: dtT = Tvy = 40.5 W

Reminder: vy = 3.0 m/s, Exercise: T"'= 13.5 N
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Assignment

Read chapter 12
Review for exam

Physics 2514 —p. 13/13



	Summary
	Clicker
	Example Blocks
	Example Blocks
	Example Work
	Example Work
	Potential Energy & Forces
	Potential Energy & Forces
	Potential Energy & Forces
	Power
	Example Blocks
	Assignment

