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Midterm1 of ordinary differential equation (B)

November fs 2017

1. Consider the equation
dy y—4z
i )
. Y

(a) Show that equation (1) can be rewritten as

dy _ (y/z)—4
= 1- k) @

(b) Introduce a new dependent variable v so that v = y/z, or y = zv(z). Expressed
dy/dz in terms of z, v, and dv/dz

(c) Replace y and dy/dz in equation (2) by the expressions from partb that involve v
and dv/dz. Show that the resulting differential equation is

v_l_wdv _v—4
de 1-v

2. Consider the differential equation dy/dt = ay — b

(a) Find the equilibrium solution y,

(b) Let Y (t) = y — ye; thus Y (f) is the deviation from the equilibrium solution. Find
the differential equation satisfied by Y'(¢).
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