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IEIITINEE wWork Dose ox A Toy CHEsT

A child bs pushing o toy chesi soress the floor with o cosstan) foice
ol 130 K dirsmed i H1® below the horipnnisl, g saam in Flg. 7-30

Thi toasl mies of che chea and 15 coness & B0 kg and 1he coel
M 1] Nevest of kineiic Iricison beiween the Noor and the chast is 0,75
Caloilaic the wisrk dang by dal dhie foeoe of (B child el (&) e

Fl 73 chi | 4 - Fez £l h
[HE (a) A& child pushes & oy diest scioss @ oA frictiomal Foree when the chest bs pushed a distance of 2.0 m

covmibani Tewe, () The free-hody @agram of rhe chisst,
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FIGURE 74 {a) The work done by force F is caleulaed by dividing
the path into very seall sepments and summing the work dans
ower the segments. (&) The fth segment enlarged
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FHIURE ¥5 The work ol
Flx) berween v, and vy is
thie aren under the curve
representing Fix) heiween
W R0 Oy
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FIGURE 7-7 Amn object al
tached 10 8 SPTIRE Mmayes
Mremn & 1o B. The work o
the apring Torce only de-
pemds on the inital amd
limal positions
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W, = J%TOZ mg cosé A S = J%TOZ mg[—AS, cos(180° - 4,)]
=-myg | S. TOZAS, cos(180° - 4,) ( 7-8(a) )
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g FIGURE 78 A particke ol
e mass m moves from &
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. the gravitational Force
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m Work Dose o & Buook

MOVING 0N A Basre
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7-4,7-5,7-6,7-7
EIITEEN A Siep ox A Hilo

Figure 7-12 shows a sbed and occupant of total Fass 1A kg, which
starts from rest at the top of a hill and shides a dastance [ = S0.0m
o the botiom. The hill can be treated & an inclined plane with a
constant slope of & = 10,07 1o the horizontal. The ool Tecient of ki-
netic friction between the ded runners and the snoa (80,0700, What
is the sleds speed at the bottom of the bill?

i
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FRELIRE 712 () Sled and occupant. (&) The forces on the system ol
the sbed and its oocwpant.

FLUGAREN A PARTICLE SUBJECTED
TO A YARIABLE FORCE
A particle of mass m = 0.20 kg moves in the x direction under the
influence of a singde force Fix) = o/c®, where ¢ = 3.0 N-m*, The
particle’s speed of ¥, = 3.0 m is 7.0 ms%, What |s its speed ot gy =
6.0 m?

MoTion 0F A BaLL AT i
THE ExD OF A STRING e
A small Ball i hung from the cziling by a lipht stremg of lengih A
1.iW0 m, (e Fig, =000 17 ehie Ball is held at an angle of 30007 o i S l i P——
the vertical g (hen released, whai iy ity spesd when if reaches cie o]
Tiwwesd point of i arcT 4 .:-1 !
. e i

AELRE 713 a1 A small ball s bemg from the coiling by o light
uring. {1 The forces ca ihe tall

EIITINEE Monios oF 4 Bopy dir-sll
15 & T¥ENSE (245
A masshess spring with foree somstanl & = BN Teings verckally p—" =
in @ comilainer of defe gai. (See Flg. 7-14a ) A small body of mass
= L I0 hg b mnimchied o ibe end off the spring and relesiad, The 14 gy
bosky drops m dhatance of 19 cm before ity hack upsand. Cal H b
crilane 1% wisd b Soae o 1he bods by the resstive (friciional} fore B - Il
of the gas beiwesn the poimt & whery the hesly & released and rhe
pivai B wheid |1 sofo dsd sEdis Back upwmnd, Edl T

FURE 71 (wh A amall oy ai the ol of @ spring s a desse gos
] The lree-body dugram ol e body.




§7-5 (Conservative forces and potential energy)
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W, = -AU
§7-6
W, =-AU
W, =L F(X)dx = —AU
AU ==[" F(x)ax
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X, X, =0 U, =0
= U(X)=- jox F (x)dx
§7-7 (Conservation of machanical energy)
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LU NER ENERGY CONSERVATION

FOR A BLOCK AT THE END

OF A YERTICAL SPRING
A massless spring wilth foree constanl & = 40 Nam hangs vertically
from the ceiling. A 0.20-kg block s attached to the end of the spring
and released, (See Fig, 7-21.) (@) What is the maximum exlension
of the apring? (i) What is the block’s speed when the spring is ox-
rended 4.00 e
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FIGURE 7-21 {a) A block is placed on a spring at A and [alls (o O
before rising. Point B is 4.0 cm below point A, (&) The forces on
the blovk,

FESCAPE SPEED OF A
SPACE CAPSULE
A space capsule of mass #1 is launched from the surface of the carth
with a speed v, (@) I1 air Triction can be ipnored, what is the spewd
af the capsule as a function ol height f above the earth’s surface!
(&) What minimum speed must the capsule have at the surlace of
the carth il il is to escape fromm the carth (i.e., approach b = =)!

FOR A YARIABLE FORCE
A particle of mass 4.0 ke is conscrained to move along the x axis

under a single foree Fix) = —cx?, where o = 8.0 N/m?, The par-
ticle™s speed at A, where x., = 1.0 m, is 6.0 m/5. Whart is its specd
al B, where xp = —2.0m?

7-4 W, +W,. =T, =T,

75 W.=U, -U,
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=W, +T +U, =T, +U, ( )
=W, +£mVi2 +mgh +1Kxi2 :imvf2 +mgh, JrlKXf2
2 2 2 2
7-13

Hm CART AT T END OF A

CopMPRESSED SUHING

: =0 5 I’l 1 | _.‘.t i I...I_
| — |
§7-10 (power)
At W
P= % At—0
(instantaneous power)P p=jmAW _ W
At—0 At dt
aw=f.g5 ~p-W_dEd ~p-F.B_ry
dt dt dt
Sl JS Watt
(horse power) 1hp =550t -1b/ s = 746W
1 (1kwh)=10°wx 3600s = 3.6x10°ws = 3.6x10°J =1 (

§7-11( )
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du

F=—(0
xX)0 X dx (
R wikin B
7777 //i/ / //I/
m X
X=0 "
US
x=0 x=0
U(x) U(x) X X
X=0
U(x) x
U(x)
du
x)0 F, = —am x(0
du
F, =——0
X dx <
x=0 0
U(x) U(x)
B du
Ux) x U(x)=constant F, = " 0
X U(x)=constant

(neutral equilibrium)
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U(x)
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