M1M1: Problem Sheet &8

First-order ordinary differential equations

1. Solve the following differential equations:
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2. By making a substitution of the form y = at + bz + ¢, solve the following
differential equations:
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3. Find the solutions of the following initial value problems:
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5. By using a suitable substitution (or otherwise), find the solution of
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7. Find the general solution R(t) of
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8. Find z(t) and y(t) satisfying the coupled system of first-order differential
equations given by
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with z(0) = 0 and y(0) = 1.

9. (Difficult). Find the solution R(t) of the nonlinear second-order equation
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satisfying the conditions R(0) = 1 and 2£(0) = 0.
Hint: try finding 2% as a function of R(¢).



