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Chapter 7 (Benson)

E07 m=1.8 kg, µk=0.25, s= 2.0 m & θ =450: F = µkmg/(cos θ − µk sin θ) = 8.32 N; (a)

WF = Fs cos θ = 11.8 (J); (b) Wf = −fs = −11.8 J; (c) Wg = 0 .

E24 ∆x=1km: K = mv2/2, W =F∆x=∆K, F =∆K/∆x (a) 9.34×106 N; (b) 1.31×107 N;

(c) 2.79×107 N .

E38 v = 30m/s & µs=0.8: −mv2/2 = −Fsd = −µsmgd, d ≥ v2/(2µsg) = 57.4m .

E40 m=0.5 kg, A =20 cm, µk= 0.4 & k =80 N/m: (a) Wsp = kA2/2 = 1.60 J; (b) Wf =

−µkmgA = −0.392 J; (c) ∆K = Wsp + Wf = 1.21, v1 = 2.28m/s; (d) 0 − mv2
1/2 =

−µkmgs, s = 0.617m .

E41 F =24N, θ =600, k =20N/m, µk= 0.1, s=0.40m & m=3kg . N = mg−F sin θ =8.62N,

fk =µkN=0.86 N; (a) WF =Fs cos θ=4.8 J; (b) Wf = −fks = −0.34 J; (c) Wsp = −ks2/2 =

−1.6 J; (d) Wnet = mv2/2 = 2.86 J, v = 1.38 m/s .

E60 F =450 N, v =6km/s & θ = 300: P = (2F cos θ) v = 1300W = 1.74hp .

E65 m=14 kg, d =1.8 m, θ =100, vi =0.5 m/s & vf =1.5 m/s: (a) Wg = −mgd sin θ =

−42.9 J; (b) ∆K = m(v2
f −v2

i )/2 = 14 J; (c) Net work = ∆K = 14 J; (d) Wg +Wp = ∆K,

so Wp = 56.9 J .

E79 m=145 g & H = 42m: (a) Wg = −mg∆y = −59.7 J; (b) Wh = 59.7 J; (c) d= 0.8 m,

Wh = Fd, F = 74.6 N .

P03 Pdt = dK = d (mv2/2), Pt = mv2/2, v =
√

2Pt/m, dx = vdt,
∫

dx =
√

2P/m
∫

t1/2dt =
√

8Pt3/9m .

P05 m =2kg, k =20N/m, µk =1/6, s =0.40m & θ =530 . (a) Wsp = −ks2/2 = −1.6 J;

(b) Wf =−µk(mg cos θ) s=0.79 J; (c) Wg = mgs sin θ =6.27J; (d) ∆K = Wnet, v2 =3.89,

v = 1.97m/s; (e) mgd sin θ =md2/2−µkmgs cos θ, d= 1.37m .

P06 (a) P = Fdv = av + bv3, 3730 = 13.5a + 13.53b & 9700 = 22.2a + 22.23b ⇒ a = 182N &

b = 0.517 kg/m; (b) v = 30m/s, P = 26 hp .

P07 Let ∆l be the change in rope’s length between the hand and the pulley. ∆l = l2 − l1,

where 2/ sin 150 = l1/ sin 300 = l2/ sin 450, thus l1 = 3.86m, l2 = 5.46 m & ∆l = 1.6 m.

W = mg∆l = 392 J . (Teacher: Jyh-Shinn Yang, 89.11.04)

P11 dW = �F · d�s=m(d�v/dt) · �vdt= m�v · d�v =md(v2)/2, W = m(v2
f − v2

i )/2 .
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