Jyh-Shinn Yang, IEOS/NTOU

Chapter 5 (Benson)

E16 m=1kg, F=5N & =37 (a) ma = Fcosf —mgsinf, a = —1.90m/s* (down); (b)
vo=4m/s & t =2s. Az = vt +at?/2 = 4.2m (up incline).

E29 Moving down: Mg — Fg = Ma; Moving up: Fg — (M — m)g = (M — m)a, where m is
the ballast. Solving above egs. to obtain m = 2Ma/(a+ g).

E31 ma=2kg, mp=3kg & F=20N. FF— Fgy =mpa & Fpa =maa = a=F/(mp+myu)
& Fpa = maF/(mp +ma). (a) a = 4m/s% (b) Fga = 8N; (¢) Fg = 12N; (d)
Fga=mpF/(ma+mp)=12N.

E36 mi =5kg, mo=06kg, 0;=300 & 0,=060°. mogsinfy — T = moa & T — mygsinh; = mia
= a =g (mgsinfy —mqsinby)/(my +mg) & T = myma(sin by 4 sinh3) g/(mq1 +msz). So
a=240m/s? & T =36.5T.

E37 ma=0.2kg & mp=0.3kg. (a) Ty = (ma +mp)g=4.9N, To = mpg = 2.94N; (b) same
as (a); (c) a =2m/s? (up). Ty = (ma +mp)(g+a) =59N, Th = mp(g+ a) = 3.54N;
(d) a = 2m/s? (down). Ty = (ma +mp) (g —a) =3.9N, To = mp(g — a) = 2.34N; (e)
Ty = (ma+mp)(g+a) <10, a <10.2m/s?.

E38 8Mg —T; = 8Ma, Ty — 2Mgsinf — Ty = 2Ma & Ty — 4Mgsin€ = 4Ma = a = g (4 —
3sin0)/7 (a) & Ty — Ty = 8Mg(1+sind)/7 (b); (c) M = 1kg & 0 = 45° = a = 2.63m /s>
& Ty —T, =19.1N.

E41 m;=5kg, mo=3kg, M=2kg & a=2m/s? (up). Fo—Ti—mig=mya - @, To — mag =
moa - @, Ty —To = M(a+g) Q. (a) D+@Q+@= Fo = (m1 +me + M)(a +g) =
(10)(9.842) = 118(N); (b) Fner = Ma = (2)(2) = 4(N); (¢) Tin = (Mp +m2)(g + a) =
(143)(9.8+2)=47.2(N).

E42 my=2kg. mig—T =myia & T = mea = a = myg/(m1+ms) & T = mymag/(mq +ms).
(a) If mqy = 2kg, my = 2.9kg; (b) If T'=8N, my = 1.38N.

P01 M=75Kg & m=15kg. (a) 2I' — (m+ M)g = 0, T = (m + M) g/2 = 441N; (b)
a=0.4m/s? upward. 2T — (m+ M) g= (m+M)a, T = (m+ M)(a+ g)/2 = 459N; (c)
T=(m+ M)g=90g =882 > 700. Rope breaks.

P02 mig — T = myay, 2T — mag = maas & a1 = 2ay = as = g(2m1 — ma)/(dmy + ma) &
T = 3mymag/(4m1 + my). Using m; = my = 1kg, a1 = 3.92m/s?, ay = 1.96m/s? &
T =5.838N. (Teacher: Jyh-Shinn Yang, 89.10.16)

P03 ms =5kg, me =2kg & Fy=100N. Let A be the upward acceleration of the pulley and a be
the acceleration of m; relative to the pulley. msg—T = ms(a— A), T —maog = ma(a+ A)

& Fy =2T = a = Fo(m5 — mg)/4m5m2, A= (m5 + mg)F0/4m5m2 —g&T = F()/2
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Soa="75m/s?, A="77m/s?. (a)ay = 15.2m/s? upward, a5 = 0.2m/s? upward; (b)
T =50N.
P05 Let 6 be the angle of chord w.r.t. the vertical. a = gsinf & L = at?/2 = t = \/4R/g .

P06 Let A be the acceleration relative to the ground and g
a be the downward acceleration of m relative to the <L :>A
wedge. F =5(M +m). > F, = mgsina = m(a +
Acosa), > Fy = N —mgcosa = mAsina. Thus —> \&a/
a=gsina— Acosa =1.9m/s?. 4 M o (™

P08 Let a; and as be the acceleration of wedge and block rel-
ative to the ground. For B Y F, = Nsinf = mag, &
Y F, =mg — Ncos = may,. For W > F, = —Nsinf =

May. asy/(a2; —a1) = tanf. Solving these egs. to obtain

N = mMgsin0/(M + m sin? ). (Teacher: Jyh-Shinn Yang,
89.10.16)



