
6. Truck (7 pts)

1) First, since l is small, T1 ≈ T . From the radial force balance, N ≈ Tα = T l/R,
where α is the angle, by which the direction of the rope is changed. From the tangential
balance, T1 = T − µN = T (1− µα).

2) If the angle is not small, we divide the touching segment into M small segments and
use the previous result: Ti+1 = Ti(1 − µα/M). So, TM = T (1 − µα/M)M → Te−µα

(as M → ∞). So, T ′ = Te−µl/R.

3) Using the previous formula and the provided numerical values (α = 2π), we obtain

T = Mg sinϕ e−µα ≈ 800N.

4) If we re-examine the solution to the second question, we notice that we haven’t
used the assumption of cylindrical shape. What matters, is just the rotation angle of
the tangent to the rope. So, the answer does not change for egg-like cross-section.


