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Sample problem

m=3rx R3pw
A= R?

V, = Zmi 7.4m/s

Cpo

R=1.5mm, h=1200m, C=0.60
p,, =1000kg/m?, p.. =1.2kg/m?
v, =7

D=0—>v=,/2gh =150m/s



Chap. 5 Kinetic Energy and Work
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Kinetic energy

defIﬂItIOn K = %-;r;r';;g;‘z

unit 1 joule=1J=1kg m?*/s’

dimension [E]= ML*T?
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Work and klnetlc energy
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Work-kinetic energy theorem

(change in kinetic energy) =
(work done on the body)

AK =Ky — K, =W

(kin. Energy after work)

= (kin. Energy before work)+(work)
K=K, +W



Work done by gravity
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W, = mgd cos ¢ = +mgd cos 180° = —mgd W, = mgd



Sample problem

Cable
— —mg%;lé’ — —mgh = —368 J

mg wg(;:(jr&)

(a)

AK =0=W, + Wy + Wy

Wr = —W, = 368 J

()

m=15.0kg, L=5.70m, h=2.50m



Sample proble @Fﬁ:m
l/fiebﬁwr W\g/T =MU1) d=12m, 5 Iﬁz’:

| W, =mgd cos0° =5.88x10"]

(2) d=12m, 0| ¢t &
ab—
L 7 —f—mg=mg
. T=m(g+a)=3920N
W, =Ted=-Td =-4.7x10"J

Sl

(0)

(3) d=12m, 25 0f| L X|

m = 500kg
—1ig K; =1mv; =4000J
3)
v, =4.0m/s K. =K +W =K. +W, +W, =1.6x10"]



ork done by varied force
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Work done by a spring
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Sample problem

V
_
/— Frictionless m

m = 0.4 kg, v=0.50m/s, k=750 N/m, d =7

1 1 1
Ki— K; = —=kd” 0— —mv” = —=kd’
2 2 2
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Work-kinetic energy theorem
using calculus _q{_#ﬁw
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Ch. 6 Potential energy and
energy conservation




Potential energy o
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conservative force
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Potential energy 27

Al — 1 Jc W = /:f F(x)dx
R AU = —fjf F(z)dx
H AU=- ﬁf(—mg)d? = mg(ys — i) = mgAy
U(y) = mgy
2% AU = — LTf(—kT)dT — %k?‘]% — %k?‘?
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Conservation of mechanical

energy
Unt @EOUR| H2l  AK =W g ap
Potential energy2| &o| AU =-W
Ky— K, =—(Uy—U) K1+ U= Ky+ U

AFEnech = AK + AU =0

ak+ay) =2 (30)



Mechanical energy
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conservation
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Conservative force
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