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Initial system energy Final system energy

During
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PE Gravitational
e | potential energy

e Spring
,,,,,, N ~O PE e potential energy

W Work done by
ext | external forces

""""" Use g=10m/s*
for simplicity
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Explain your reasoning.
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(a) The velocity of a tugboat increases from 2 m/s to

4 m/s in the same direction while a force is applied Initial Final
to the tugboat for 20 seconds. system  During system
energy energy

Complete the work and kinetic energy bar chart for

this process. The bar heights should be in correct ! W v V Bar chart key

KE w KE

ext

proportion to one another. :

Kinetic energy

Work done by
external forces

20 seconds later:

2m/s
Explain.

XV
(b) The velocity of a tugboat changes from 2 m/s to
4 m/s in the opposite direction while a force is Initial Final
applied to the tugboat for 20 seconds. system  During system
Complete the work and kinetic energy bar chart for energy energy
this process. The bar heights should be in correct bt dhomedanie ¥ e et | Bar chart key
proportion to one another. KE Wese

Kinetic energy
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t} external forces
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Bar chart key
KE | Kinetic energy
PE Gravitational
wv | potential energy
Spring
PE g potential energy
W Work done by
ext | external forces

Use g =10 m/s?
for simplicity

Explain your reasoning.

Amnswer: Since the block is moving at constant speed, there is no change in the kinetic energy. The push on the
block has a wmp%”f t in the same direction as the displacement from A to B, so positive work is done on the
bio m% from A to B. Since *E% block is higher at B than at A, there is an increase in gmmmfzb%% potential energy
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Use g=10m/s?
for simplicity
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Bar chart key
KE | Kinetic energy
PE Gravitational
e | potential energy
Spring
PEspring potential energy
W Work done by

ext

external forces

Use g= 10 m/s?
for simplicity

Explain your reasoning.




