Chapter 7

1. (a) From Table 2-1, we have v* = Ve +2alAx . Thus,

= 2 +2aAx = \/(2.4><107 m/s)” +2 (3.6x10” m/s?)(0.035 m) = 2.9x10" mys.

(b) The initial kinetic energy is

1

K, :%mvg =% (1.67x107"kg) (2.4 x10" mvs)” = 4.8x107" 1.

The final kinetic energy is

(1.67x10™ kg)(2. 9><107m/s) =6.9x10"7.
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The change in kinetic energy is AK =6.9 x 1073 J— 4.8 x 10713 J = 2.1x10787,

5. We denote the mass of the father as 7 and his initial speed v;. The initial kinetic energy

of the father is

K.=1K

1 son

and his final kinetic energy (when his speed is vr=v; + 1.0 m/s) is K, =K. We use
these relations along with Eq. 7-1 in our solution.

(a) We see from the above that K, =3K,, which (with SI units understood) leads to

lmvi2 -, [lm (v,+1.0 m/s)zJ.
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The mass cancels and we find a second-degree equation for v, :

lv2 = e =],
2
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The positive root (from the quadratic formula) yields v; = 2.4 m/s.

(b) From the first relation above (K, = +K,.), we have

—l—mv.2 _L (-1— (m/2) vszon)
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and (after canceling m and one factor of 1/2) are led to v, , =2v, =4.8 m/s.



9. By the work-kinetic energy theorem,

W =AK = %mv; —%mvf = %(2.0kg)((6.0m/s)2 ~(4.0m/s)*)=201J.

We note that the directions of v, and ¥, play no role in the calculation.

18. In both cases, there is no acceleration, so the lifting force is equal to the weight of the
object.

(2) Equation 7-8 leads to W = F-d = (360kN)(0.10m) = 36 kJ.

(b) In this case, we find W = (4000 N)(0.050 m) =2.0x10* J.

31. (a) As the body moves along the x axis from x; = 3.0 m to x,= 4.0 m the work done by
the force is

W=["F, dc=["-6x dx=-3(x}-x")=-3 (4.0’ =3.0")=-21J.
According to the work-kinetic energy theorem, this gives the change in the kinetic energy:

W% AKzém(v} —v.z)

1

where v; is the initial velocity (at x;) and vris the final velocity (at xy). The theorem yields

y = W 2= 221D | (8 0 mis) =6.6 mis.
m 2.0kg

(b) The velocity of the particle is v/= 5.0 m/s when it is at x = xz The work-kinetic energy
theorem is used to solve for x;. The net work done on the particle is W = —3(x} -x7 ) , SO

the theorem leads to




66. After converting the speed: v=120km/h =33.33 m/s, we find

K =%mv2 :%(1200kg)(33.33 m/s)” =6.67x10° J.



