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image7.png
Lawn Tractor The lawn tractor in
‘goes up ahill at a constant velocity.
Calculate the power that is developed by
the tractor.

200%S
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Explain how work and energy change are
related.
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A15.0kg cart moves down a level hallway

with a velocity of 7.50 mis. A constant 10-N

force acts on the cart, slowing its velocity to.

320 ms.

a. Find the change in the carts kinetic
energy.

b. How much work was done on the cart?

. How far did the cart move while the
force acted?

DeAnna, with a mass of 60.0 kg, climbs
3.5 m up a gymnasium rope. How much
‘energy does a system containing DeAnna
and Earth gain from this climb?

A6.4kg bowling ball s lited 21 mtoa
shelf. Find the increase in the ball-Earth

system's energy.

Mary weighs 505 N. She waks down a
5.50-m high fight of stairs. What s the
change in the potential energy of the Mary-
Earth system?

Weightiiting. A weightifter raises a 180-kg
barbellto a height of 195 m. What s the
increase inthe potential energy of the
barbellEarth system?

A10.0g test rocket s fired vertically from
Cape Canaveral. Burning allof the fuel
gives ita kinetic energy of 1960 . After the
fuel is bumed, what additional height wil
the rocket rise?

Antwan raised a 12.0-N book from a table.
75 cm above the floor to a shelf 215 m
above the floor. Find the change in the.
system’s potential energy.
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Can a baseball's kinetic energy ever be
negative?
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‘What form of energy does a system that
‘contains a wound-up spring toy have? What
form of energy does the toy have when tis
going? When the toy runs down, what has
happened to the energy?
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Ifa sprinter’s velocity increases to three
times the original velocity, by what factor
does the inetic energy increase?
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/A1600-kg car travels at a speed of 12.5 m/s.
Whatis its kinetic energy?

Shawn and his bike have a combined mass
of 45.0 kg. Shawn rides his bike 180 km in
10.0 min at a constant velocity. What is
Shawn's kinetic energy?
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‘Tony has a mass of 45 kg and a speed of

100 ms.

a. Find Tony's kinetic energy.

b. Tony's speed decreases to 5.0 m/s. Now.
‘what s his kinetic energy?

€. Find the ratio of the kinetic energies in
parts a and b. Explain how this ratio
relates tothe change in speed.

A racing car has a mass of 1525 kg. Whatis
s kinetic energy f it has a speed of
108 km/h?.
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5. CarBrakes The driver of the car in the
image suddenly applies the brakes and the
car slides toa stop. The average force
between the ties and the road is 7100 N.
How far will the car siide after the brakes

are applied?
Before (inital) After (fnel)
v=25mis v=00mis

pmip Touig

mg 18700 N
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Pam has a mass of 45 kg. Her rocket pack
supplies a constant force for 22.0m, and
Pam acquires a speed of 62.0 ms as she
‘moves on frictionless ice.

. Whatis Pam's final kinetic energy?

b. What s the magnitude of the force?
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5. Collision A 2.00x10kg car has a speed of
2.0 mis when it hts atree. The tree
doesnt move, and the car comes to rest as
shown.

Before (initial)  Afer (fnal)

v=120ms
>  v=00ms

m=2.00x10° kg

a. Find the change in kinetic energy of the
car.

b. Find the amount of work done by the.
tree on the car as the front of the car
crashes into the tree.

€. Find the magnitude of the force that

pushed in the front of the car by
50.0cm.
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A rock sits on the edge of a ciff, as shown.

20kg

a. What potential energy does the rock-
Earth system possess relative to the
base of the ciff?

b. The rock falls from the ciif. What s its
Kinetic energy just before it strikes the.
ground?

. Whatis the rock's speed as it hs the.
ground?

Archery An archer fits a 0.30-kg arow to
the bowstring. He exerts an average force
0f 201N to draw the string back 05 m.

a. Ifall the energy goes into the arrow, with
‘what speed does the arrow leave the
bow?

b. The arrow s shotstraight up and
reaches a height of 10 m above the bow.
Whatis the arrow's speed at the top of
its fight?
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A science museum display about energy
has a small engine that pulls on a rope to it
2 block 1.00 m. The display indicates that
100 J of work is done. What is the mass of
the block?
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A 98.0-N sack of grain is hoisted to a
storage room 50.0 m above the ground
floor of a grain elevator.

. How much work was done?

b. Whatis the increase in potential energy
of a system containing the sack of grain
and Earth?

€. The rope being used to lif the sack of
grain breaks just as the sack reaches the
storage room. What kinetic energy does.
the sack have just before It strkes the
ground floor?
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Climbing Stairs Two people of the same
mass climb the same flight of stars. The first
person climbs the stairs in 25 s; the second
person does soin 35,

a. Which person does more work? Explain.

b. Which person produces more power?
Explain.
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Ramps Isra has to geta piano onto a
2.0-mhigh platform. She can use a
3.0-m-ong frictionless ramp or a 4.0-m-long.
frctionless ramp. Which ramp should Isra
use if she wants to do the least amount of
work?
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Hakeem throws a10.0-g ball straight down
from a height of 2.0 m. The ballstrikes the
floor at a speed of 7.5 mis. Find the ball's
initial speed.
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Is it possible to get more work out of a
‘machine than you put into it?
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‘The third floor of a house is 8 m above.
streetlevel. How much work must a pulley
system doto lfta 150-kg oven ata constant
speedto the third floor?

Haloke does 176 J of work liting himself
0.300 m at a constant speed. What is
Haloke's mass?

Tug-of-War During a tug-of-war, team A
does 2.20x10° J of work In pulling team B
800 m. What average force did team A
exert?

To travel at a constant velocly, a car exerts
2 551N force to balance aif resistance. How
much work does the car do on the air as it

travels161 km from Columbus to Cincinnati?

Cycling A cyclist exerts a 15.0-N force
‘while riding 251m in 30.0 5. What power
does the cyclist develop?

Astudent librarian lifs a 2.2-kg book
from the floor to a height of 125 m. He.
carties the book 8.0 mtothe stacks and
places the book on a shelf thatis 0.35 m
above the floor. How much work does he.
do on the book?
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Module 10 Physics Problems
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Sled Diego pulls a sled across level snow
‘as shown. If the sled moves a distance of
65.3m, how much work does Diego do on
the sied?

"JL)$
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Lawn Roller A lawn roller is pushed across.
alawn by a force of 15 N along the
direction of the handle, which is 225"
above the horizontal. If 64.6 W of power is
developed for 90.0, what distance is the
roller pushed?
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- Inthe graph, the magnitude of the force.
necessary to stretch a spring is plotted
against the distance the spring is stretched.

Force v. Elongation
1000

800

Force (N)

000
o 020 030

Elongation (m)

a. Calculate the siope of the graph, k, and
show that F= kd, where k = 25 N/m.

b. Use the graph to find the work done in

stretching the spring from 0.00 mto
0.20m.
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Ahorizontal force of 3000 Nis used to
push a 145-kg mass 30.0 m horizontally in
300s.

a. Calculate the work done on the mass.

b. Calculate the power developed.

Wagon Awagon s pulled by a force of
380N exerted on the handle at an angle of
42.0° with the horizontal.Ifthe wagon is
pulled for 157 m, how much work is done on
the wagon?




