Solutions

21a=2=5ms?% R=49g=392N.
. 20— 9.8 Ly
2.2 R =39.2 N, friction = 0.25(39.2) = 9.8 N; a = —q = 2.55 ms™* (2.6).

2.3 R — 80g = 80(L.5), s0 R = 80(9.8 + 1.5) = 904 N.
2.4 Perpendicular: R = 8g—50sin30° = 78.4—25 = 53.4 N. Friction = 0.4(53.4) = 21.36

43.30 — 21.
N. Along: 50 cos 30° — 21.36 = 8a, so a = w =274 ms™ 2 (2.7).

3.1 (a) No acceleration perpendicular to the canal: 800sin25° = 500sin «, so sina =

% = 0.676 and a = 43° (nearest degree). (b) Along the canal: 800 cos25° +
500 cos 42.55° — 750 = 15000a: 725.0 +368.1 — 750 = 343.1 = 15000a, so a = 0.023 ms~2.

3.2 Least X when friction acts UP the slope at its limit (helping hold the package).
Perpendicular: R = 2gcosf = 2(9.8)(3) = 15.68 N; friction = 1(15.68) = 3.92 N. Along:
X =2¢gsinf —3.92 = 2(9.8)(%) —392=11.76—-392 =784 N (= %g).

Local review guidance: resolution both perpendicular and along, all terms present and
signed; friction pR only once R is found; answers to 2-3 s.f. with units, or as exact
multiples of ¢ when the question says "show”. This is authored classroom guidance.
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