Answer on Question #71361, Physics / Mechanics

A block of masses ma is on a plane inclined at an angle 6 with the horizontal. It is attached to
another mass mg by means of string that passes over a pulley at the top of the incline. For ma = 8kg,
ms = 5kg, 8 = 20°, and the coefficient of kinetic friction between ma and the plane is 0.3. Calculate

the (a) acceleration of the masses and (b) the tension in the string when the system is moving.

Solution:
Given:
my = m = 8Kkg,

mpg = M = Skg,
6 = 20°,
,le=03

Y Mg l/ i

First, let’s determine the net force acting on each of the masses. Applying Newton’s Second
Law we get:

for massmg: mpg — T = mga

formassmy: T —mygsinf — u N = mya
Adding these two equations together, we find that

mgg—T+ T —mgsin@ — u,N = mga + ma
mpgg —mygsinf — u N = a(img + my)
The friction force
peN = ppmyg cos 6

Thus,
_ g(mp —mysin@ — umy cos 0)
(mp +my)
~9.81-(5—8-5in20°—0.3-8"cos 20°)

a = 0.00647 ~ 0.0065 m/s?

(8+5)

The tension is
T =mg(g—a)=5-(9.81 —0.0065) = 49.02 N

Answer. a) a = 0.0065 m/s?; b) T = 49.02 N.
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