26. The free-body diagrams for the two boxes are shown below. T' is the magnitude of the force in the rod
(when T' > 0 the rod is said to be in tension and when T' < 0 the rod is under compression), N, is the
normal force on box 2 (the uncle box), N is the the normal force on the aunt box (box 1), fi is kinetic
friction force on the aunt box, and jg is kinetic friction force on the uncle box. Also, m; = 1.65 kg is
the mass of the aunt box and mg = 3.30 kg is the mass of the uncle box (which is a lot of ants!).

For each block we take +z downhill (which is toward the lower-right in these diagrams) and +y in the
direction of the normal force. Applying Newton’s second law to the x and y directions of first box 2 and
next box 1, we arrive at four equations:

magsind — fo—T = moa
Ny —mogcos = 0

migsind — f1+T = mia
Ny —mygcosf = 0.

which, when combined with Eq. 6-2 (f; = pu1 N1 where p; = 0.226 and fo = pe Ny where pg = 0.113),
fully describe the dynamics of the system.

(a) We solve the above equations for the tension and obtain

T — (w> (1 — pia) cos @ = 1.05 N .
mo + my

(b) These equations lead to an acceleration equal to

a=g <sin0 - (w) cos@) =3.62m/s” .
mo + My

(c) Reversing the blocks is equivalent to switching the labels. We see from our algebraic result in
part (a) that this gives a negative value for T' (equal in magnitude to the result we got before).
Thus, the situation is as it was before except that the rod is now in a state of compression.
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