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14. x′′
tt = f (y′

t/x′
t), y′′

tt = g(y′
t/x′

t).

1◦. The transformation
u = x′t, w = y′t (1)

leads to the system of first-order equations

u′t = f (w/u), w′t = g(w/u). (2)

On eliminatingt, one arrives at a homogeneous first-order equation, whose solution is expressed as
∫

f (ξ) dξ

g(ξ) − ξf (ξ)
= ln |u| + C, ξ =

w

u
, (3)

whereC is an arbitrary constant. Solving (3) forw yields w = w(u,C). On substituting this
expression into the first equation in (2), one can obtainu = u(t) and thenw = w(t). Eventually, one
can obtainx = x(t) andy = y(t) by simple integration.

2◦. The Suslov problem.The problem of a point particle sliding down an inclined rough plane is
described by the equations

x′′tt = 1 −
kx′t√

(x′t)2 + (y′t)2
, y′′tt = −

ky′t√
(x′t)2 + (y′t)2

,

which is a special case of the original system with

f (z) = 1 −
k√

1 + z2
, g(z) = −

kz√
1 + z2

.

The solution of the Cauchy problem with the initial conditions

x(0) = y(0) = x′t(0) = 0, y′t(0) = 1

and withk = 1 results in the following dependencesx(t) andy(t) in parametric form:

x = − 1
16 + 1

16 ξ4 − 1
4 ln ξ, y = 2

3 − 1
2 ξ − 1

6 ξ3, t = 1
4 − 1

4 ξ2 − 1
2 ln ξ (0 ≤ ξ ≤ 1).
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