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4007= ék(o 100 m}*

k=800 N/m and to stretch the spring to 0 200 m requires

1 2 _
AW = (800)(0.200)" - 400 =

(a) The radius to the object makes angle &with the
horizontal, so its weight makes angle @ with the
negative side of the x-axis, when we take the x-axis
in the direction of motion tangent to the cylinder
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F-mgcoséf=0
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Consider the work done on the .pi]e diiver from the time it starts from rest until it comes to rest at
the end of the fall. Let 4 =5 00 m represent the distance over which the driver falls freely, and

k=012 m the distance it moves the piling
S W=AK: W, ravity + Wheam = ;mv}" ——é—mv,—z J

S0 (mg)(h-+d) c050°+(1?)(d) cos180°=0-0.

_ h+d) (2100 kg){9 80 m/s*}512 m)
Thus, F= (mg); ). ( _ &) ( 20 n/1 ) =| 878%10° N |. The force on the pile
diiver is .‘
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(a) x=1+2.008

Therefore,
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dt | -
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(b) a= 5:5_: (12.0¢) m/s"
F=ma=400(120)=

(© 9=Fo=(480t)(1+6 00t ) =| (48 0t +2881° ) W

(d W= zfl;dt = zﬁ%m +2881° )t =[ 12507 |
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Using conservation of energy for the system of the Earth and the two
objects

{a) (5.00 kg)g(4.00 m)=(3.00 kg) 2(400 m)+ %(5. 00+ 3.00)22

v=+196 =443 m/s |

{b) Now we apply conservation of energy for the swstem of the
3.00 kg object and the Earth during the time interval between
the instant when the string goes slack and the instant at which FIG. P7.9
the 3.00 kg object reaches its highest position in its free fall.

~(300)0” =mg Ay =3.00gay
Ay=100m

Yomax = 400 m+ Ay =

J e
Choose the zero point of gravitational potential eneigy of the obj ect-spring-Barth system as the
. configuration in which the object comes to rest Then because the incline is frictionless, we have

' . 1, 2 : )
Ep=L,: Kp+Ugp+Up=K +U,+U, 01 0+mg(d+x)sm9+0=0+0+—2-kx . Solving for 4 gives

kx?

A= 2mgsin@ j

g Ly (a) When the mass moves distance x, the length of each spring
changes from L to vx* +L? , s0 each exerts force
k‘(v‘ R LJ towards its fixed end The y-components

cancel out and the ¥ components add to:

E = —Zk(\/xz 112 —-1)(—1_} L
Vx?+I2 Vela? FIG. P7.41(a)
Choose U=0 at x=0. Then at any point the potential energy of the system is

2kLx

U(x)— jf dt*—j[—2k1+ﬁ-}ix 2ijdx Mfﬁ

U(x)= L+2P¢ ~4x +L2)]

B)  U(x)=400x2+ 96.0(1 20—+ +1.44)

dx

For negative ¥, LI(x) has the same value as for
posmve x. The only equilibrium point (i.e, where

F =0)is| x= 0[

© K, +'Uf + AL, =K +U;
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I'have mass 85.0 kg and can jump to raise my center of gravity 25.0 cm. I leave the ground with
speed given by

vjzr —u? =2.:1(‘xf —‘x,-): 0-v? =2(—9.8€3 m/sz)(0250 m)

v; =220 m/s
Total momentum of the system of the Earth and me is conserved as I push the earth down and
myself up:

0=(5.98x20" kglo, + (850 kg)(2.20 mys)

Ap =TFAt

Ap, = m(vfy - U,-y) =m{vcos600°)—mwcos60 0°=0

Ap, =m(-vsin60 0°-vsin 60.0°) = ~2Zmw sin60.0°
=-2(3.00 kg)(10.0 m/s)(0.866)

=-520 kg-m/s -
E = Ap, -52.0 kg m/s 0N
T At 02005 -

We use conservation of momentum for the system of two

vehicles for both notthward and eastward components.

For the eastward direction:

M(13.0 m/s)=2MV; cos55.0°

For the nosrthward direction:

Mvzt' = ZMVf Sin550°

FIG P8.26

Divide the northward equation by the eastward equation to find:

v2;=(130 m/s)tan550°=18.6 m/s=[ 415 mi/h

Thus, the driver of the north bound car was untruthful.



