P11-6.1-Work W = Fd Notes

What is the work done on an Object with a Force of 10 N over a distance of 20 m.

How much energy was exerted?

F = 10N W = AE W = AE

> ] bt
d=20m @

W= F|| W =F| d Work = Force X Distance
W =
J=1Nm  Joules (J)
Find the work done lifting an Object with How much work is done on a book with
a Mass of 25 kg straight up a distance of 2 m. m =5 kg carried at a constant h = 1 m.
s ——>
25
W=Fd 1m

om W =mgd
W_=25(9.8)(2)
ol RS

£y =mg

A6 kg Case is carried up a 5 mramp over alength 46 kg Case is carried staight up 3 m.
of 4 m.Find the Work done on the Case.nu =0 What is the Work done on the Case?

[\ —
b =+/c% —qa?
5m @ h=./52 — 42 3m

0'3 3)
= 17641 > QV=17641 >
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P11-6.2 - Kinetic Potential Conservation Energy Notes

Kinetic Energy, Ex: Energy due to an objects Motion. Potential Energy, E,: Energy due to
an objects Height (Stored Energy)

=250 E o2 |E =1mv2
228y Bemgmet [B7h E, = mgh
1 2 E, =mgh
E, = =(15)(25 p
k 2( )(25) E, =15x%9.8x 10

10m

E, = 4687.5 ]

Law of Conservation of Energy : cannot be created or destroyed, must be conserved!

Ball Drop Total Kinetic  Potential
1.02 E; =100) E, =0/, atrest E, =mgh

, = (1.02)(9.8)(10)
Top

5m @

E, = E, +E,

t

S
I
|

3
<
[\S}
o
|

3

Q

>

E:l E; =100] o [2E E, = (1.02)(9.8)(5)

-l

S
3
Q

E, = (1.02)(9.8)(0.001)

2 _ .2
v =vi +2ad g Energy —
vy =V2ad Kinematics Link

vy = /(2)(—9.8)(—10)

y

Total Initial Energy = Total Final Energy

Ei = Ef
AE, + AE, = 0
Eki + Epi = Ekf + Epf AEp = —AEk
1 1 Total Energy Change
—muv? = _muv?
7™Mt mghi 2™t mghy equals zero
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P11-6.2 - Total Energy Notes

Find the Potential, Kinetic and Total Energy of 10 kg object at a height of 15m?
1 2

Ep=mgh Ekzzmv Et=Eg+Ek

10
E, = 10(9.8)(15) g . B =1470+0
15m  CEp = 1470] > Ey. = —i (10)(0)

m
Find the E,, , Ey , E; of 10 kg object at a height of 15matv = 10??
1
m —
v=10—  Ep=mgh By = 5mv? E, = E; +
1

S E, =10(9.8)(15) — 14

10
‘ 15m

m
What is the Potential, Kinetic and Total Energy of 10 kg objectatah =0mat atv = 10??

E, =mgh E, =1mv2 E, = E; + Ey
E; =500+40

_L_ E, = 10(9.8)(0) 2
- E, = >10)(10)?  Cr=500]

What is the Potential, Kinetic and Total Energy of 10 kg object at a height of 0 m?

E, = mgh E, = 12 ? = g +0Ek

10 E, = 10(9.8)(0) 2
E, = £ (10)(0)? & =0/

What is the Final Velocity, and Time in Flight,of 5 kg ball if dropped from a 10.1 m?
v = 0 hf =90
mgh =0

Eki + Epi = Ekf + Epf

v = 0
—_ Emvz =0
Hh+ By = Es + ff
10.1m 1 b
?{g %Vf Mass is Irrelevant!

o> Ml -
v =2gh ve = v; +at
DDA _y

Uf=

a
14.1
1 _
Ad = vt + = at? q 8
2 Q= 14453
£ = E Kinematics
a —Work Link
A 2(10.1)
9.8
t =1.44s
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P11-6.2 - Energy Work Mom. Dyn. Kin Link Notes

Find vy of a car of m = 25 kg, initially at rest,with a Force of 125 N over ad = 10m?

F = 125N AE =W AE = E; — E, 1,
1 AE—E -0 k=2™
v;=0 —mv? = Fd f

= > [5 — :
_ |2Fd W = Fd
v= m

d=10m

2(125)(10)

How much Work was  yypqat was the Objects
done on the Object? Acceleration?

W =Fd vf = v} + 2ad
W = 10) 2
a=-L v, =0 vr=vitat Check your Answer!
2d v
102 a= Tf F=ma
How long did it take? What is the Final Momentum of the Box?
1 —
Ad = v;t + = at? p=mv
2 p =(25)(10)
_|2d
Ja

And Around And Around We Go!
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P11-6.3-Slide Energy Notes

A Ball, initially at Rest,rolls down a 10m high p = 0 Slide over 25 m. Find "v" at bottom?

N yi+Epi=Ekf+%
25m

1
10m 10m 15m 7{ghi =§%v}

ve=4/2gh
-

—9.8)(10.1)

Distance is Irrelevant

A 65 kg Skiier, initially at Rest, travels down the Mountain 20 m high as shown.
What is the Velocity at the Second Hump 10 m high?

%+Epi = Exr + Epf
1
— 2
p{ghi =3 Vi + Nghf

vp = /Z(th = ghy)
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P11-6.4-Work Trig Notes

What is the work done on an Object with a Force of 100 N over a distance of 20

d=20m p=02 Ff_02(147)\ >

v

Wy = Fd W, = Fd E, =mg
W, = 100(20) F,=15x9.38

W, = 29.4(20) )
W = 588] W, = 2000 Work by pull

Work by Friction Wn = Wp —wy

W, = 2000 — 588 F =ma W, = Fd
—29.4 =15g W, = 15(4.71)(20)
Net Work '

m.u=0.2

< 1 —> 15 A\

Find "W" on an 15kg object with F = 75N at an angle of 25° see below over ad = 20 m.u = 0.

FBD
n
E, =75
F; = ON 7 N An
< 6 = 25° _ 2 P
15 F, = F,cos0 = A}
<0 E, = 75c0s25 = F, =mg
=p0m | G
Work by Pull
{ Find Net "W" p = 0.2, see @ FBD

F, =mg — F,

L0g| F, =147 - 3169

s Fy = Fysinf
F, = 75sin25
< A\

15 | E =Fycoso F=3169 > 1 _, 2(115.3)
- F, = 23.1N
d =20m
F =ma = Fd
—Fr =ma —mad
67. 97 294 = 57)(20) V

kg =mg
E, =15x9.8
G = 147 N>
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P11 - 6.5 - Power/Efficiency Notes

Power: The ability to do Work in Watts

How much Power if 30 ] of Work is done on an object for 5s?

p_W
Tt w
3 P lp=low
p=_— t S

t=>5s
v=20 v=15 % 53 = ﬂ
— 15 b—> t
1y W 45(37.5 1
d =37.5m i
vr =v; +at F = ma d = v +1at2 What is the Ef ficiency of the
vr = at F =1503) 1L 2 Motor if it says 500 W on the side?
_Yr F=45N d ==(3)(5)2 P
a== ] 3(5)(') Efp = ;'ut P _ Power Out
a= 15 = 375m! 375 T~ Power In
5 Dynamics — Work — Efp = <00
a=3— Power — Kinematics Link
s

By = 75% Ef ficient
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