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é-9) Eﬂﬂﬁj conservation eith drssrp;{-ave forces

We lve in o caorld Loere  nonconserahve [oeces
Q.ke FﬁCﬁblﬂ, -fu‘.MSf'DNI a”/l:ai eres do L,Ja[k.
The aork done by such roncouservahve
forcs (Wpe) is faken vhfo cccount s ing

AK + AU = Whe

(K{.-k,')-f-(UF_U'-) = Wue
(ke +U) = (Ki+U;) = Whe

Ef — E" = WnQ

CKe ki) +(Up ~U;) = Wae
(K}: +U,¢) - (ki +U;) = Whe

Ef = EI' =, Wnc_

AE = Wuc’\
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Sy :zisdpne by nonconsertive
mechanicol enes)y

« chouge i (ot mechoniaal eneyy equals te
work by potcedservahve (orces .
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Examplez Staifing fom rest o skier slides doun
a 3o indined plane o disfance of 15 m.
If the coefficent of kmehc Frchon is
ol fnd his .sped of the botom of

the slide -
Note N aud mgesso ;*W,
do No work. h ? ?&‘

AK +8U = Wee : 8T -7

Lm(t-0) - mg(dsm3o) = Wi
2 —
b vertic\ distance desended ky tfle skrer

-;:V(U; - 7‘3(!’5)‘-‘5) = fhcl CIS[@‘_ :

g - pq(isxL) = fid as &
=(, pycato) (1) (1)

qf = 159 - ) (PE)1S) > Y= 7% mis.

ﬁm_mp_k A box of mas m is glven an
i hal 5}!:!& of 12 mk vp a 2o inclined
plane- T Hle coetficient of kinekic frchon
pefueen the bt cnd Hhe planie s Hp=olS
find the moximum distance Hre box moves
vp e nclined plane.

up Hhe mclined plane -

N ond wg ax10 do /N T
NOWOIh' v}/i
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o © X
' AK+AU = Wpe 3§ 130“" " i

ay ".|n r__b\_,\

Imlg -0)) + mgldsin3d) = fid s Isa”

cdsu L
f%ﬁ"‘f J,‘,')‘(O" “2)") T %j(di) = (Mﬁ y{j&SSO)(d) (-l)

-72 =‘d("k3m7‘3 +-‘l;j) ;c‘: [ m.
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E"""‘#‘ of mas m=150 kg
A olkr -ceaster car(statds from rest aF pomt(D) and
slides doaon the nller-coaster. The car moves o
dsitonce of 60 m on the track before
C.nmmuﬁ 15 (et ef fbuf@ . Fud +he Maanr/wfe
of the Torce of kinele fchon £, (fsume
£ 4o be constant) =

1 ;=0

AK + AU = Wk ‘
v M . - 25m r :,’}—'lf_:o
z':;(}‘ra *f.Uz w(7) =f,d calio N ]I“

im(0-0) - 7 = —!';,(é,o)

fp = Fmy  =@D)(O) - |FT netons.
o 6o

Excmple

n e fgue e beben m,
cnd the mclined pkne is 02
Find Hhe spead of m, afHer
it has follen o dutinG

IS m- A
Ds(i—m%;{ W—*‘:‘:ﬁ_@sﬂo m=bekg, My=2ky ™3

Cim (g - ") -mglr$)] +L 4, 113_.'.0,7‘) +mg (15 5u2)] = £, (15)cosi

Notey siue w, and My are Camqued L,U an inextens;bb
shing > He hove the same _cpeecf-
£ when de&rm.-n.-u:j AU we only need Hhe verhcal
disfance ccevded (for ms) or desended Faf(Md
—_— —_—
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.-} (m,+my) (Y;' + .59 ™, sm20 —=m,] =t sza')s.‘!o;((-l)

3 4 [24.07] =-3.46
{Uff_ ~ 3.2 mls.

6-101 Power (P)
Power : Work done per unit time (mte of dony woik)
Avergye  Pouer P = Workdone

Zime faken
vt of power CPJ =L = Wott (W)
N = O e

Wna«%zr unit is #ﬂ.e l'wrkfbwer (hP)

Ao ther unt is e horsepower (hP)

lhp: U6 Watt - oW
10T/s

Exa
A ©O-ky Frefighter Climbs o I0 m vertiail
wire inio seconds of coastant speai- Find

his overnge power oufput
d

The ﬁreFEther exerts c. force = F
F cs he climbs the rape- sle

S P - WE - Fdeasle) =-Ed *J
£ = £
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How can we find F € He moves upuwards
et constant speed (G=0)- 6 %

Usmg Netons second las
-'-

1y Efj—_man F-Mj—_lM(o)
F = Mﬂ
P = mad = &)UA(1I0) = oo W .
= 10 ur}r_é

el o
NOTE. us = Fd - i —
e = e
- P =P fy Uy ciss”
P = FUwONLY wheg\ sfas:lis @ﬂﬁlvﬂL- :—gu
— L“’??'kl'fﬁ‘e"‘l: and T -
p’-""ﬁ(‘,%)=mf)(/) =boxioxi =0T
As before .

Example (g5 50 1

A rumer(s gowg up & 20’
nclined plane- A+ pont |
h:s ;peed & 2mfs while
ot pomt 2 his speed &
U4 ms . The distance
befween powmts | and 2 is 20 m- He 4cke 10s b
wove fram pout | = pout 2.

ZF his mass s 65 Ry hud hia averge powel oufput-

p=W
How o fid W?
Remember, the force of +he rumer is e
norcofservzhve force <>

W= Mc = AK +AU
= dmt- ) + wmy(20 Sino)
F- ) +my Q.

eohen runng of .
term :Ovood 3» ?—Sﬂlﬁdagfg :,gl:mfd/e
of the fire Aghtr-
Verfical disjence
W =Wy =26al16-4] + 6odlie) (20 smzo) asCended
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for e ﬁ'ﬁj/ak"

o Cnh U
W, - W= 0F +0U o 1Y
=z O Mﬁ([o)
= éoxwox|o ~écosJ"

_-W"
D __EL:_%”_ =600 Watt as befpre .
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