Consider the compound mass-spring system shown (where (1) and (2) are
the auxiliary diagrams). The setup for the compound system is as follows.
At equilibrium, the mass is located at the origin (both spring 1 and 2 are in

relaxed states). The forces exerted by the individual springs, and by both
springs are respectively given by Fy = —kix1, Fy = —kesx9, and F' = -k x.

Assume the masses of the springs are negligible.
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Determine the relationship among x1, 2 and z for the compound system.

k1
m
Oy
ko
m
O,
A z=z1—12 and
B) =1+ a9 and
C) z=ux1— a9 and
D) x =z + o and

FL=F—=F.
FL=F=F.
FL+F=F.
FL+F=F.



The origin of the spring k- is displace by x1, so the position of the mass
is the sum x1 + 29

Therefore the locations of the mass measured in terms of these 3 coor-
dinates are the same; i.e., x = 1 + 5.

Let us check the signs of the forces.

First consider the case: x =21+ 29 =a > 0.

By inspection, here F; < 0, Fy < 0 and F < 0.

Here all 3 forces have the same sign.

From the figure, one sees that the relation: F; + F» = F' is correct.
The equality x = x1 + x5 . is valid throughout oscillations.

In turn the “same-sign feature”, and also the relation F' = F| + F, are
valid throughout oscillations.
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