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Work done by the elastic force ... ... equals the negative of the
) change in elastic potential energy.
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A glider with mass m = 0.200 kg sits on a frictionless, horizontal air track, connected to a

spring with force constant k = 5.00 N/m. You pull on the glider, stretching the spring 0.100
m, and release it from rest. The glider moves back toward its equilibrium position (xz = 0).

What is its z-velocity when 2 = 0.080 m?
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A glider with mass m = 0.200 kg sits on a frictionless, horizontal air track, connected to a

spring with force constant k = 5.00 N/m. You pull on the glider, stretching the spring 0.100

m, and release it from rest. The glider moves back toward its equilibrium position (xz = 0).

What is its z-velocity when 2 =0.080m? w1 = O (4 %
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A glider with mass m = 0.200 kg sits on a frictionless, horizontal air track, connected to a

spring with force constant £ = 5.00 N/m. You pull on the glider, stretching the spring 0.100

m, and release it from rest. The glider moves back toward its equilibrium position (xz = 0).

What is its z-velocity when 2 =0.080m? w1 = O (4 %
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A glider with mass m = 0.200 kg sits on a frictionless, horizontal air track, connected to a

spring with force constant £ = 5.00 N/m. You pull on the glider, stretching the spring 0.100

m, and release it from rest. The glider moves back toward its equilibrium position (xz = 0).

What is its z-velocity when 2 =0.080m? w1 = O 2 % ) K = S N//VI
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A glider with mass m = 0.200 kg sits on a frictionless, horizontal air track, connected to a

spring with force constant £ = 5.00 N/m. You pull on the glider, stretching the spring 0.100

m, and release it from rest. The glider moves back toward its equilibrium position (xz = 0).

What is its z-velocity when 2 =0.080m? w1 = O 2 %} K =95 N//Vl/ X,=0’IM
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A glider with mass m = 0.200 kg sits on a frictionless, horizontal air track, connected to a

spring with force constant £ = 5.00 N/m. You pull on the glider, stretching the spring 0.100

m, and release it from rest. The glider moves back toward its equilibrium position (xz = 0).

What is its z-velocity when 2 =0.080m? w1 = O 2 %} K =95 N//Vl/ X,=0’IM
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A glider with mass m = 0.200 kg sits on a frictionless, horizontal air track, connected to a

spring with force constant £ = 5.00 N/m. You pull on the glider, stretching the spring 0.100

m, and release it from rest. The glider moves back toward its equilibrium position (xz = 0).
7 iz i -V it = ? -— - -

What is its 2-velocity when z = 0.080 m? W1 002 %} K SN//VR/ X’_().IM
V=&
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A glider with mass m = 0.200 kg sits on a frictionless, horizontal air track, connected to a

spring with force constant k = 5.00 N/m. You pull on the glider, stretching the spring 0.100

m, and release it from rest. The glider moves back toward its equilibrium position (xz = 0).

What is its 2-velocity when £ = 0.080 m? Wl = 002 %} K = SN//Vl/ X)=0’IM
V,'::-@- EIPQ Vo A* X = O OFPa
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A glider with mass m = 0.200 kg sits on a frictionless, horizontal air track, connected to a

spring with force constant k = 5.00 N/m. You pull on the glider, stretching the spring 0.100

m, and release it from rest. The glider moves back toward its equilibrium position (xz = 0).

What is its 2-velocity when £ = 0.080 m? Wl = 002 %} K = SN//Vl/ X)=0’IM
Vi= - 3,',0@ Vo ok Xy = 0-0Fm :

k, +u[ = kz"' u‘L
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A glider with mass m = 0.200 kg sits on a frictionless, horizontal air track, connected to a

spring with force constant k = 5.00 N/m. You pull on the glider, stretching the spring 0.100

m, and release it from rest. The glider moves back toward its equilibrium position (xz = 0).

What is its 2-velocity when £ = 0.080 m? Wl = 002 %} K =SN//VU/ X)=0’IM
V'-:-?- EIPQ Vo ox Xe = O0:-OFm :

/Kﬂ-:&; =K.+ Uy
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A glider with mass m = 0.200 kg sits on a frictionless, horizontal air track, connected to a

spring with force constant k = 5.00 N/m. You pull on the glider, stretching the spring 0.100

m, and release it from rest. The glider moves back toward its equilibrium position (xz = 0).

What is its 2-velocity when £ = 0.080 m? Wl = 002 %} K =SN//VU/ X)=0’IM
V'-:-?- EIPQ Vo ox Xe = O0:-OFm :

_e—-
/Kﬂi'u/ zkz'f'ul 2 kz:u'_lj-"
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A glider with mass m = 0.200 kg sits on a frictionless, horizontal air track, connected to a

spring with force constant k = 5.00 N/m. You pull on the glider, stretching the spring 0.100

m, and release it from rest. The glider moves back toward its equilibrium position (xz = 0).

What is its 2-velocity when £ = 0.080 m? Wl = 002 %} K =SN//VU/ X)=0’IM
V'-:-?- EIPQ Vo ox Xe = O0:-OFm :

.y
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A glider with mass m = 0.200 kg sits on a frictionless, horizontal air track, connected to a

spring with force constant k = 5.00 N/m. You pull on the glider, stretching the spring 0.100

m, and release it from rest. The glider moves back toward its equilibrium position (xz = 0).

What is its 2-velocity when £ = 0.080 m? Wl = 002 %} K =SN//VU/ X)=0’IM
V'-:-?- EIPQ Vo ox Xe = O0:-OFm :

_e—-
/Kib(, =k tUe » Ko =Ue whert

kzzinz‘L/ UI:‘LKXI-L
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A glider with mass m = 0.200 kg sits on a frictionless, horizontal air track, connected to a

spring with force constant k = 5.00 N/m. You pull on the glider, stretching the spring 0.100
m, and release it from rest. The glider moves back toward its equilibrium position (xz = 0).

What is its 2-velocity when £ = 0.080 m? Wl = 002 %} K = SN//V'/ X)=0'IM
V'-:-?- EIPQ Vo ox Xe = O0:-OFm :

_e—-
/Kib(, =k tUe » Ko =Ue whert

k.= Lmv, U =2Kkx° ¢Mz=lkxz
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A glider with mass m = 0.200 kg sits on a frictionless, horizontal air track, connected to a

spring with force constant k = 5.00 N/m. You pull on the glider, stretching the spring 0.100
m, and release it from rest. The glider moves back toward its equilibrium position (xz = 0).

What is its 2-velocity when £ = 0.080 m? Wl = 002 %} K = SN//V'/ X)=0'IM
V'-:-?- EIPQ Vo ox Xe = O0:-OFm :

5
/Kﬂi'u[ = kz"'uz, > kz =M'—l/2./wlﬂe/(_
i kz={l"‘vz‘b/ UI:‘LKXI-L 1- uz_"-‘-kX;’

g’
_?lMV:-: "Z"k\(,?"‘ -}z_ KX,

W
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A glider with mass m = 0.200 kg sits on a frictionless, horizontal air track, connected to a

spring with force constant £ = 5.00 N/m. You pull on the glider, stretching the spring 0.100
m, and release it from rest. The glider moves back toward its equilibrium position (xz = 0).

What is its 2-velocity when £ = 0.080 m? Wl = 002 %} K = SN//V'/ X)=0'IM
V':-?- EIPQ Vo ox Xe = O0:-OFm :

-
/Kﬂi'u[ = kz T uL > kz = M'—b(z/wlﬂe/{_
i kzziMV:‘/ UI:‘LKXI-L 1- uz_"-‘-kX;’
"?lMV:': "z{'k\(,"‘- '}&' KX,m > V.Lz-.: C—é‘) (Xl"‘-—)(_:')

W

\!msu




A glider with mass m = 0.200 kg sits on a frictionless, horizontal air track, connected to a

spring with force constant £ = 5.00 N/m. You pull on the glider, stretching the spring 0.100
m, and release it from rest. The glider moves back toward its equilibrium position (xz = 0).

What is its 2-velocity when £ = 0.080 m? Wl = 002 %} K = SN//V'/ X)=0'IM
V':-?- EIPQ Vo ox Xe = O0:-OFm :

-
/Kﬂi'u[ = kz T uL > kz = M'—b(z/wlﬂe/{_
kzziMV:‘/ UI:‘LKXI-L 1- uz_"-‘-kX;’
> _?lMV:-: -Zka,"-—%:KXZ' > sz-: C%)(Xli"le)




A glider with mass m = 0.200 kg sits on a frictionless, horizontal air track, connected to a

spring with force constant £ = 5.00 N/m. You pull on the glider, stretching the spring 0.100
m, and release it from rest. The glider moves back toward its equilibrium position (xz = 0).

What is its 2-velocity when £ = 0.080 m? Wl = 002 %} K = SN//V'/ X)=0'IM
V':-?- EIPQ Vo ox Xe = O0:-OFm :

-
/Kﬂi'u[ = kz T uL > kz = M'—b(z/wlﬂe/{_
1 kzziMV:‘/ UI:‘LKXI-L 1- uz_"-‘-kX;’
> _?lMV:-: -Zka,"-—%:KXZ' > sz-: C%)(Xli"le)
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A glider with mass m — (.200 kg sits on a frictionless, horizontal air track, connected to a

spring with force constant £ = 5.00 N/m. You pull on the glider, stretching the spring 0.100
m, and release it from rest. The glider moves back toward its equilibrium position (xz = 0).

What is its 2-velocity when £ = 0.080 m? Wl = 002 % K = SN//V'/ X)=0'IM
V=6~ Firv V. ot X = 0-08m

-
/Kﬂi'u[ zsz’uz, > sz’u'—w‘&—/wlﬂe/(_
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A glider with mass m — (.200 kg sits on a frictionless, horizontal air track, connected to a

spring with force constant £ = 5.00 N/m. You pull on the glider, stretching the spring 0.100
m, and release it from rest. The glider moves back toward its equilibrium position (xz = 0).

What is its 2-velocity when £ = 0.080 m? Wl = 002 % K = SN//V'/ X)=0'IM
V=6~ Firv V. ot X = 0-08m

-
/Kﬂi'u[ = kz"'uz, > kz =M'—l/2./wlﬂe/(_
kzziMV:‘/ UI:‘LKXI-L 1- uz_"-‘-kX;
= -?le?. _l.ky'?. -\—sz 3 V (,“)(Xl '7.)

> v, [E6eR] =[5, (o008 2
\glnsu = Vo = O34 ¢ ovl& Iaﬁ .




Suppose the glider in Example 7.710 is initially at rest at £ = 0, with the spring unstretched.

You then push on the glider with a constant force F (magnitude 0.610 N) in the +z-
direction. What is the glider's velocity when it has moved to & = 0.100 m?

\!/Asu
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Suppose the glider in Example 7.710 is initially at rest at £ = 0, with the spring unstretched.

You then push on the glider with a constant force F (magnitude 0.610 N) in the +z-
direction. What is the glider's velocity when it has moved to & = 0.100 m? VI - 9‘/

Xy= '9/

\!/Asu
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Suppose the glider in Example 7.710 is initially at rest at £ = 0, with the spring unstretched.

You then push on the glider with a constant force E (magnitude 0.610 N"‘I in the +2-
direction. What is the glldEt s velocity when it has moved to * = 0.100 m? VI 9‘/
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Suppose the glider in Example 7.710 is initially at rest at £ = 0, with the spring unstretched.

You then push on the glider with a constant force F (magnitude 0.610 N) in the +z-
direction. What is the glider's velocity when it has moved to 2 = (.100 m? VI 9‘/

X\=©, F=10.6/00
2,,1,& V‘L \A)L.e/\/ Xz=00l/""

\!/Asu
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Suppose the glider in Example 7.710 is initially at rest at £ = 0, with the spring unstretched.

You then push on the glider with a constant force F (magnitude 0.610 N) in the +z-
direction. What is the glider's velocity when it has moved to 2 = (.100 m? VI 9‘/

=€, F=10.6/01
il Vv, whew Xp=0dm:

KI+Ul OH.ex = KZ"' U

.y

\ynsu
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Suppose the glider in Example 7.710 is initially at rest at £ = 0, with the spring unstretched.

You then push on the glider with a constant force F (magnitude 0.610 N) in the +z-
direction. What is the glider's velocity when it has moved to 2 = (.100 m? VI 9‘/

=€, F=10.6/01
il Vv, whew Xp=0dm:

\!/Asu

77




Suppose the glider in Example 7.710 is initially at rest at £ = 0, with the spring unstretched.

You then push on the glider with a constant force F (magnitude 0.610 N) in the +z-
direction. What is the glider's velocity when it has moved to 2 = (.100 m? VI 9‘/

=€, F=10.6/01
il Vv, whew Xp=0dm:

Wother = F(Xz")‘l)

\!/Asu
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Suppose the glider in Example 7.710 is initially at rest at £ = 0, with the spring unstretched.

You then push on the glider with a constant force F (magnitude 0.610 N) in the +z-
direction. What is the glider's velocity when it has moved to 2 = (.100 m? VI 9‘/

=€, F=10.6/01
il Vv, whew Xp=0dm:

%UJLH’%H. = |<Z"(/(7-/"‘/6"1’(‘”&
Wotiwr = Fbe-%) , Ko = tmb’

.y
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Suppose the glider in Example 7.710 is initially at rest at £ = 0, with the spring unstretched.

You then push on the glider with a constant force F (magnitude 0.610 N) in the +z-
direction. What is the glider's velocity when it has moved to 2 = (.100 m? VI 9‘/

=€, F=10.6/01
il Vv, whew Xp=0dm:

%-,'/Jt-n’%n = |<Z"(/(7-/"‘/6"1’(‘”(
Woter = FO&-%) Ko = gmi? # U‘T"ka':
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Suppose the glider in Example 7.710 is initially at rest at £ = 0, with the spring unstretched.

You then push on the glider with a constant force F (magnitude 0.610 N) in the +z-
direction. What is the glider's velocity when it has moved to 2 = (.100 m? VI 9‘/

=€, F=10.6/01
il Vv, whew Xp=0dm:

So kz-_—.b\)oﬂu—uz
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Suppose the glider in Example 7.710 is initially at rest at £ = 0, with the spring unstretched.

You then push on the glider with a constant force F (magnitude 0.610 N) in the +z-
direction. What is the glider's velocity when it has moved to 2 = (.100 m? VI 9‘/

=€, F=10.6/01
il Vv, whew Xp=0dm:

%-,'/Jt-n’%n = I<Z"(/(7-/"‘/6"1’(‘”(

7 _ Ly
Wother = F(Xz"l , k'c:_LMV'} # U-,,-— kx‘b

2
;0 kz'—'—woﬂu—uz $ '{'MV-:-: sz—%k)ﬁ.
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Suppose the glider in Example 7.710 is initially at rest at £ = 0, with the spring unstretched.

You then push on the glider with a constant force F (magnitude 0.610 N) in the +z-
direction. What is the glider's velocity when it has moved to 2 = (.100 m? VI 9‘/

=€, F=10.6/01
il Vv, whew Xp=0dm:

%-,'/Jt-n’%n = I<Z"(/(7-/"‘/6"1’(‘”(

N

i \/Jo-Hur = F(Xz‘ﬁ- k'c:_LMV'} # U-,,-— kx-;,

SO K=o —Ue D Ll = Frp - TN
a 2 <
2 V= LFy - ky,

2
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Suppose the glider in Example 7.710 is initially at rest at £ = 0, with the spring unstretched.

You then push on the glider with a constant force F (magnitude 0.610 N) in the +z-
direction. What is the glider's velocity when it has moved to 2 = (.100 m? VI 9‘/

=€, F=10.6/01
il Vv, whew Xp=0dm:

%-F/Jt-“'%u. = I<Z"'(’("/"‘/c"ﬂ&Q

i- \Wother = F(Xz'ﬁ- kz='LMV1.1 # u_’_z‘('k)(:
S0 Ko m s e > 4= Pty - HoO2

| = Ve 3(%‘55(7.‘ -EY:JZ'
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Suppose the glider in Example 7.718 is initially at rest at £ = 0, with the spring unstretched.

You then push on the glider with a constant force F (magnitude 0.610 N) in the +z-
direction. What is the glldEI s velocity when it has moved to & — 0.100 m? VI 9‘/

=€, F=10.6/01
il Vv, whew Xp=0dm:
o —~

Kt = Kar U where
1 1 r 3
'i Wother = F(xz"ili, k-;:_LMVt # U, = kX-b
so kz_wm Ue > %Mu'*—.—- Fyx, - 3Kyt "
! . F [.22 _ Senlls
> W =[LEy - £ =il Sl
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Suppose the glider in Example 7.718 is initially at rest at £ = 0, with the spring unstretched.

You then push on the glider with a constant force F (magnitude 0.610 N) in the +z-
direction. What is the glider's velocity when it has moved to 2 = (.100 m? VI 9‘/

=€, F=10.6/01
il Vv, whew Xp=0dm:

%*ﬁf’uﬁ”‘ = |<Z"(/(7-/"‘/6"1’(‘”(

1 iy
. \Woteer = F(Xz‘ﬁ- kz = 'LMVt # U= kx-;,
So kz = Woter — k2 > "{'MVQ— FXz"'\'kXt ,
. 2 |.22 “,f—
> f y, - LY. J [ 0. - 2ol B

= Va= 0.5U7%
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A 2000 kg (19,600 N) elevator with broken cables in a test rig is falling at 4.00 m/s when it

contacts a cushioning spring at the bottom of the shatt. The spring iz intended to stop the
elevator, compressing 2.00 m as it does so (Fig. 7.1710). During the motion a safety clamp

applies a constant 17,000 N friction force to the elevator. What is the necessary force

constant k for the spring? f=17,000N
, f
n ——
m = L P __"
2000 kg >
£I| II.'I1 !}
400 m/s
Point( 1
2.00 m
WEELL I’nir:l@
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A 2000 kg (19,600 N) elevator with broken cables in a test rig is falling at 4.00 m/s when it

contacts a cushioning spring at the bottom of the shatt. The spring iz intended to stop the
elevator, compressing 2.00 m as it does so (Fig. 7.178). During the motion a safety clamp

applies a constant 17,000 N friction force to the elevator. What is the necessary force

constant k for the spring? f= 17,000N
Kl+u, +WO'M"' k7'+uz i 13

m = Il "‘E"‘:__ —

2000 kg . |
v
4.00 m/s

i"m’nl-@
2.00 m
W= g B I-]-l.'lil'l._l{ié_:l_ ; -
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A 2000 kg (19,600 N) elevator with broken cables in a test rig is falling at 4.00 m/s when it

contacts a cushioning spring at the bottom of the shatt. The spring iz intended to stop the

elevator, compressing 2.00 m as it does so (Fig. 7.178). During the motion a safety clamp

applies a constant 17,000 N friction force to the elevator. What is the necessary force

constant k for the spring?

K('l'u, ‘HAjo-M: 1.+u1.

\!/Asu

vy
400 m/s

f= 17,000 N

m =

2000 kg

W— g

II"nin:-@

200 m

.
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A 2000 kg (19,600 N) elevator with broken cables in a test rig is falling at 4.00 m/s when it

contacts a cushioning spring at the bottom of the shatt. The spring iz intended to stop the
elevator, compressing 2.00 m as it does so (Fig. 7.178). During the motion a safety clamp

applies a constant 17,000 N friction force to the elevator. What is the necessary force

constant k for the spring?

Kl*u: Hoteen
Do

1.+ uz

;'k(ozr %‘MU,"#-,V?VJ - F?

\!/Asu

400 m/s

f= 17,000 N
| 3
m =
2000 kg

W— g

T Theasias

: oy
Point(1)

200 m

v

I’-.1i|1l-'r.q;§:,II
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A 2000 kg (19,600 N) elevator with broken cables in a test rig is falling at 4.00 m/s when it

contacts a cushioning spring at the bottom of the shatt. The spring iz intended to stop the
elevator, compressing 2.00 m as it does so (Fig. 7.178). During the motion a safety clamp
applies a constant 17,000 N friction force to the elevator. What is the necessary force

constant k for the spring? f=17,000N

Kl+u, Hotes = 1+u'2— i E\i[ §

;k(o i~ 7/"(/,1'!-/"7'4 "F? m = t"-*-‘:.

2000 kg

$ 2 F 4.00 m/s | TS
k= 2V 09 T o L

200 m

!

I’-.iinl-':_i_::II
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A 2000 kg (19,600 N) elevator with broken cables in a test rig is falling at 4.00 m/s when it

contacts a cushioning spring at the bottom of the shatt. The spring iz intended to stop the
elevator, compressing 2.00 m as it does so (Fig. 7.178). During the motion a safety clamp
applies a constant 17,000 N friction force to the elevator. What is the necessary force

constant k for the spring?

K(+u, ‘HAjo-M: 1.+u1.
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A 2000 kg (19,600 N) elevator with broken cables in a test rig is falling at 4.00 m/s when it

contacts a cushioning spring at the bottom of the shatt. The spring iz intended to stop the

elevator, compressing 2.00 m as it does so (Fig. 7.178). During the motion a safety clamp

applies a constant 17,000 N friction force to the elevator. What is the necessary force

constant k for the spring?

K(+u, ‘HAjo-M: 1.+u1.
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