LO01 - Lesson - Work and Energy - COMPLETED.notebook

/01 - Work and Cnergy

Force: Pushorpull applied to an object; measured in newtons. ( Im'Wi (l - P”n 5)

Work: A measure of the amount of energy-transferred from one object to another when
an object moves against an opposing-force or the speed. of an object increases.
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Q2: What forms of Energy exist?

Elastic
Potential Energy

Chemical
Potential Energy

Mechanical Energy

Thermal
Energy
Gravitational
Potential Energy
Forms of
Energy
Kinetic Energy
v Radiant Energy
{aka Light)

Electrical
Energy
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Weork in Science 10

[W = Fdj e

In the diagram below, a child is moving a box against-the-opposing-force of gravity.

4

Q3: A child lifts a 5kg box 1.2 meters above the ground. lE-low mucri) work did the child do?
fg- Fapp = 47050 | Ep ™Y
: % P :

* 49.050 =98.86 7

Q4: A child lifts a 10kg box 0.7 meters above the ground. How much work did the child do?

’3: ((ox1. 8|)
= 98.10
W=Fd
*(181)03)
26843 T

Q5: While holding an 8kg box in the air, the child now walks 10 meters [North]. How much work did the
child do?
oxF
&CGO& rl 4 o
N difReort diections.
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Work in FIbysics 20 per the Data Sheet

F

s F°'t?9 without Fot'ge per;iaendicular Only the component of force in the direction of
motion to the motion ; ; ;
motion determines how much work is done.
I . constant
I | velocity
}
]
When a (orce Is exerted on an ‘When an objec! is cartied at
object which does not move, constant veiocily by a force
no work is done on the object. which acts;at right angles
to the motion, no work is
done on the object.

Joule = Newton » Meter

W= [Flldleost] DT aneid

Q6: Aforce of 150 N [0°] is acting on an object that moves over a displacemetn of 25.0 m [25.00] while the
force acts. What is the work done by this force?
W=F 346

= (150X 25) o8 25
= 3328653
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Work in FIhysics 20 per YNr. Rayer

: F {
i S R F°’t99 without fog: pel;pendlcular Only the component of force in the direction of
motion o the motion : ; .
motion determines how much work is done.
! constant
| , velocity
t
]
When a force is exested on an When an object is caried at
object which does not move, constant velocity by a force
no work is done on the object. which acts at right angles
to the motion, no work is
done on the cbject.

W — F// d Work = Force » Distance

Joule = Newtaon x Meter

Q7: Aforce of 150 N [09] is acting on an object that moves over a displacemetn of 25.0 m [25.0°] while the
force acts. What is the work done by this force?

Q8: A force of 20N acts on a mass, as depicted below. The mass moves 10m horizontally. How much

work is done?
W=, d

T -(Fose)- 4
5 "(20(0530) -10
i 17323

Q9: A force of 20N acts on a mass, as depicted below. The mass moves 10m horizontally. How much

work is done? N:(E’ . 1 ) é
N el
'_ Fi m :(’10% 60)' k

= F"“GI_ z 1323
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Work in Zfniversity using the Dot fIroduct

Q
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Graphical Jnterpretation of Ygfork (with Constant _Fforce)

Q10: A cat applies 40N of force to a toy mouse to drag it 10m across a floor. How much
work has the cat done? Complete the table.

Force (N) Distance (m) |Work (J)
Yo o (o}
9 | 80

40 |+ 160
Yo o Mo
Yo |8 320
40 e 400

Determining Yyfork from _Loree-Time Graph

Q11: A cat applies 40N of force to a toy mouse to drag it 2m, 4m, 5m, then 10m across a floor. How much
work has the cat done? Graph each scenerio below and use the graph to calculate the work.

F(N) 4 Work done after 2 meters F(N)
e tol = 1 : o (R
604 ; R 604
4l ) L s e E S S T -
50 ; | cA i G | 50
4 e _..‘]M_z‘)m, S L R - J
40 L b b A3 VA T S R ,' 40-
ruyd | ;80 341 | i :
30§k i f- - i 30
A i
20|k - i 20
10 -fF-4-o g ot S W A R e L L 10
B L e K T S e LS o 2 i B o insia
-t ————+——>d (m) 1 —t+—————F——>d(m)
0123456 7 8 910111213 61 23456 7 8 910111213
FiNy Work done after 5 meters F(N) 4
ol e A
T 8 0 0
ESEE SRR ..E,, , Hit S 4
50. 4 3 i 50.
il S I R N ) _M:'-J"- ] 4
¢ i
— ERUR T e : . &=l
30-4-‘»-* -5 N S 2 : I 30- i
+r—t A J Bk Vol 2 | d ki
20 -4 S Bt 1 20 f
4 A} [ . 2] i i 1S
10—t e 10 ~+ 4
B ;.. i etk S B KN AL AMAGTLLL N W
of— — —_ ————>d(m) 04— e > d (m)
0123456 7 8 910111213 61 23456 7 8 91011 1213

Key Concept: Work is the area-under a Force-Distance graph
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Graphical Jnterpretation of Yg/ork (with Changing _force)

Q12: A cat applies a variable force to a toy mouse to drag it 12m across a floor. How much
work has the cat done? Use the graph to determine the work.

F(N)M, , EE TR U s What is happening in this graph?

“i;.fAmucb S Thee dishinct Gros.

504~
il 158 A0, S O L BR 4 < P S

40 : f 4‘@\3{( “ jgo

solls ¢ | 7 gl ? 7 B | How do we find the amount of work done?

20: : = : , M" 30 Work'is the"area under a Force-Distance graph
Fa—= : !

LEEIE===TT Wtk = (60 +150 430

0 : , —> d (m) o3

0123456 7 8 91011 12 13

Q13: A cat applies a linearly increasing then linearly decreasing force to a toy mouse to drag it 10m across
a floor. How much work has the cat done? Use the graph to determine the work.

F (N) N
e What shapes do we see in this graph?

How do we find the amount of work done?

Work:-is-the area-under-a-Force-Te graph

dishr

P d )y, el e et e m e e e ]



