4-5)
First, work out the relationship between the acceleration of m2 and the angle, theta.

a)
Write NI for the hanging ball:
X:  T’sinB = max = ma

y: T’cos®-gm=may=0
T

Since acceleration is only in the X M1 ] -
direction, make ax = a.
So, T’sin6 = ma M

T*cos0 = gm gV
Divide the equations to get: V ]
tand = a/g or a =g tan6. X

b)
Write NI for each of the masses, using the fractured co-ordinate system shown:

Mi: x: +T = Miax y: +Fn—gMi1=Miay =0
M2:  x: -T+gM2=M2ax y: No Forces

Add the x equations:

+T -T + gM2 = M2ax + Miax

Solving,

ax = [M2/(M1 + M2)]g = g tan6

S0, tand = M2/(M1 + M) = 25/(25 + 125) = 0.17
so, 6 = arctan(0.17) = 9.5°.

c)

The largest angle will be when M1 << M2. Then a = g and tan6 = 1 so that Omax = 45°.




