
22. The free-body diagrams are shown below. T is the magnitude of the tension force of the string, f is
the magnitude of the force of
friction on block A, N is the
magnitude of the normal force
of the plane on block A, mA�g
is the force of gravity on body
A (where mA = 10 kg), and
mB�g is the force of gravity on
block B. θ = 30◦ is the an-
gle of incline. For A we take
the +x to be uphill and +y to
be in the direction of the nor-
mal force; the positive direction
is chosen downward for block B.
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Since A is moving down the incline, the force of friction is uphill with magnitude fk = µkN (where
µk = 0.20). Newton’s second law leads to

T − fk + mAg sin θ = mA a = 0
N − mAg cos θ = 0

mBg − T = mB a = 0

for the two bodies (where a = 0 is a consequence of the velocity being constant). We solve these for the
mass of block B.

mB = mA (sin θ − µk cos θ) = 3.3 kg .
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