Solution:

Case 1. The force F has so big magnitude that the carts A and B remain
at the rest with respect to the cart C, i.e. they are moving with the same
acceleration as the cart C' is. Let él, T1 and T2 denote forces acting on
particular carts as shown in the Figure 2 and let us write the equations of
motion for the carts A and B and also for whole mechanical system. Note
that certain internal forces (viz. normal reactions) are not shown.
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Figure 2:

The cart B is moving in the coordinate system Ozy with an acceleration
a;. The only force acting on the cart B is the force T5, thus

T2 = M9 Ay . (]')
Since T} and Ty denote tensions in the same cord, their magnitudes satisfy
Th=T,.

The forces fl and 671 act on the cart A in the direction of the y-axis.
Since, according to condition 1, the carts A and B are at rest with respect
to the cart C' the acceleration in the direction of the y-axis equals to zero,
a, = 0, which yields

71 —mpg=0.

Consequently
T2 =miqg. (2)

So the motion of the whole mechanical system is described by the equation

F = (my +mg+m3)a,, (3)
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because forces between the carts A and C' and also between the carts B
and C' are internal forces with respect to the system of all three bodies. Let
us remark here that also the tension 7?2 is the internal force with respect to
the system of all bodies, as can be easily seen from the analysis of forces
acting on the pulley. From equations (1) and (2) we obtain

my
Uy = —
ma

Substituting the last result to (3) we arrive at

m
F:(m1+m2+m3)—19.
mo

Numerical solution:
To=T1=03-981 N=294 N,

F:2-;~9.81N:29.4N.

Case 2. If the cart C is immovable then the cart A moves with an accelera-
tion a, and the cart B with an acceleration a,. Since the cord is inextensible
(i.e. it cannot lengthen), the equality

Uy = —Qy = Q

holds true. Then the equations of motion for the carts A, respectively B,
can be written in following form

leGl—mla, (4)
Th=msa. (5)

The magnitudes of the tensions in the cord again satisfy
T1 - T2 . (6>
The equalities (4), (5) and (6) immediately yield

(my+mg)a=myg.



Using the last result we can calculate

my
4= 0y = —Qy =

ma + mo

Ty=T, = maomy
my + Mo

Numerical results:
3
a=a, = 5-9.81 ms =589 ms 2,
T, =T,=118 N



