Work, power and energy

AR THL L FWRAY

1. A car exerts a force df0,000 Nwhile driving on a horizontal stretch of road.
How much works done when the car travéle n? A: 5-1F J.

2. A 12 kgsled & rider is pulled by a 50 N f&@00 m The force acts at @0°
angle with the ground. How muetorkis done by the applied forcé? 5000 J.

3. A 150 kgobiject is stopped byfarce applied at a 30angle with the ground.
The object is stopped 20 mwith 500 Jof work. What is thenagnitude of the forGe
A: 29 N.

4. An 82 kgtrucker loads a crate as shown below. He pushesitkgbox such
thathis arms are parallel to the grountie pushes with 200 N force How muchwork
is doneby the trucker on the box®. 800 J.

=

F=200N
\

41

5. A car1600 kgis traveling down the road 30 mé. If the car accelerates up to
30 m/sover a distance 200 mthen a) How muchvork is done by the car? b) How
muchpoweris exerted by the car, imattsandhorsepowe? A: a) 8-1G J. b) 2:10 w,
268 hp.

6. After accelerating, the car mentioned in the pyesiproblem now locks the
brakes and skids to a stop3680 m a) How muchwork is done by the brakes? b) How
muchpoweris exerted by the car's brake&?a) - 1.44-18J. b) 1.44-10w

7. What average powemust a crane deliver in order to raisa%0 kg girder
through70 min 20 sat a constant speed? 5145 w.



8. A 50 kgbox is dragged0 mon a horizontal floor, applying B = 100 N
exerted by a person. Such force acts doif§%angle. Thecoefficient of kinetic friction
is 0.2 Calculate: a) Thevork done for each one of theserces F, the friction, the
weight and the normab) Thenet workdone on the boXA: a) ...... b) 1760 J.

9. What is thekinetic energyf a25 gdart that is thrown &0 m/®.A: 5 J.

10. A 800 kgelevator rises straight §® metersWhat is thechange in potential
energyof the elevator relative to the grouni?4.7-16 J.

11. A projectile is shot upward from the earth witsgeed of 30 m/s . How high
Is it when its speed 55 m/s? Ignore air frictionA: 34.4 m.

12. A 2 mpendulum makes an angle 80 degreewith the vertical. Calculate its
speedat thebottomof its swing. A: 2.3 m/s.

13. A 1400 kgdoes200,000 Jof work when it accelerates acrds20 m The car
starts from25 m/sbefore traveling th&80 m What is thefinal velocityof the car?A:
30.2 m/s.

14 A particle of massan = 5 kgis released from poindA and slides on the
frictionless track shown in figure. Determine: d)eparticle’s speedt pointsB, C and
D. b) Thenet workdone by thegravitational forcein moving the particle fronA to C.

c) Howhigh s the particle when its speeddisn/s? A: a) 3.42 m/s, 7 m/s, 8.96 m/s. b)
122.5J.c) 2.8 m/s.
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15. An 900 kg dragster finishes the race with somekmown velocity A
parachute is deployed after crossing the finisa dnd exerts a stopping force2éf,000
N across a distance @b0 mbefore the dragster slows down26 m/s What was the
speedof the dragster when it passes finesh line A: 111 m/s
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16. A bullet, 20 g is shot through a piece of wood. The bullet ettterwood at
600 m/s The wood is7 cmthick. The wood exert$5,000 Nof force to slow the bullet
down.How fast is the bulletraveling when it leaves the piece of wood ondpposite
side? A: 505 m/s.

17. A musket ball, 0.22 kg, is shot with a speed300 m/sinto a metal can
holding some clay. The musket ball penetrdtgxminto the clay before coming to a
stop. a) What is thkinetic energyof the musket ball before it hits the clay if m&ss is
0.22 kg? b) How muchvork does the clay do in stopping the musket ball? taw
average forcaloes the clay exert in stopping the musket baliCalculate thespeed of
the muskeball when it has penetrated the clay oblgm A: a) 9900 J. b) ........ C)
66000 N. d) 261 m/s

18. A 20 kgbox is given an initial speed 4D m/salong a horizontal surface
with a coefficient of kinetic friction 00.2 How far will the box slide before coming to
rest? Do not use the kinematic equations of mo#ior25.5 m

19. A 1000 kgcar coasts from rest down a driveway thanddined 25°o0 the
horizontal and isl6 mlong. How fast is the car going at the end of dhgeway if a
friction of 3000 Nopposes the motion® 3.35 m/s.

20. Starting from rest, 4.00 kgblock slides3.50 mdown a roug80.0%incline.
The coefficient of kinetic friction between the bkoand the incline it = 0.40Q
Determine thework done by: a) Thdorce of gravity b) Thefriction force between
block and incline. ¢) Thaormal force d) Determine thepeedof the block after sliding
3.50mA:a) Wy=68.6J.b) W=-474J.¢) ....... d) 3.2 m/s.

21. A 2 kgblock is shot up the incline in figure with antial speed o#4 m/s
How far up the incline will it go if the coeffici¢mf friction between it an the incline is

O.l.: A. 1.6 “I.
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22. A teacher wants to determine the coefficient wiifsn between a block and
a particular surface. She places a block of ndakg on an inclined plane. The plane
makes an angle d30° with respect to the horizontal. The block starsnT rest a
distance ofLl2 mup the incline. He lets the block go, and it Sidewn the plane and
along a table top. The block comes to r@sim from the start of the incline. The
coefficient of kinetic friction is the same on thline and the tabletop. What is the
coefficient of frictio® A: 4 = 0.33.



23. Consider the track shown. Thsection ABis one quadrant of a circle of
radius2.0 mand isfrictionless B to C is a horizontal span 3.0 m long with a Goent
of kinetic frictionuk = 0.25.The sectiorCD under the spring is frictionlesé block of
mass 1.0 kgs released fromest at A After sliding on the track, icompresses the
spring by 0.20 mDetermine: a) The velocity of the block at pditb) The velocity of
the block at C. c¢) Thstiffness constantfor the springAnswer: a) 6.3 m/s. b) 4.9 m/s.
c) 610 N/m.
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24. Wyle E. Coyote is trying to catch that road ruanghen will he learn? As
part of this new ACME trap he throws a ball downaospring as shown below. What is
thevelocityof the ball the instant it makes contact with $peing? What is thepring’s
constan? Answer: a) 5.4 m/s. b) 15680 N/m.
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25.Based on the information diagramed below. Answerfollowing questions:

300 kg v v _
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Position compression

a) What is thespeed of the wagomwhen the spring is compressgdneter8 b)
At which compressiomlistanceof the spring is thepeedof the wagorhalf of what was
at the instant it hit the spring®? a) 6.7 m/s. b) 5.2 m.



