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Dynamics Worksheet 5 Solutions

Find a solution to each of the following differential equations.

1. A’ = 5A with initial value A(0) = —3.

Solution: Integrate both sides to get the general solution:
A(t) = Ce

where C' is any constant. Then use the initial value to find C. The final answer is

A(t) = —3¢™

2. vy =b5yx

Solution: This can be solved using separation of variables or an integrating factor. The

solution is ,
y(t) = Ce’ /2

where C is any constant.

3.y =1+y

Solution: This can be solved using separation of variables or an integrating factor. The
solution is
y(t) =Ce® —1

where C is any constant.

4y = +4y2 with initial value y(0) = 1.

2y

Solution: This can be solved using separation of variables (but not with an integrating
factor). The solution is

y(t) = (2 In(z? —4) + C) v

where C is any constant.
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Solution: This can be solved using separation of variables (but not with an integrating

factor). The solution is
56233

M=
C + ez

where C' is any constant.
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Solution: This can be solved using an integrating factor (but not with separation of
variables). The solution is
5 3t

where C is any constant.

7.y =2y -3y =0

Solution: This is a linear, constant coefficient, homogeneous differential equation so we
can look at the characteristic polynomial. The roots are 3 and —1, so the general solution

1S
y(t) = Cre® + Coe™!

where C7 and Cy are any constants.

8. vy —6y +10y =0

Solution: This is a linear, constant coefficient, homogeneous differential equation so we
can look at the characteristic polynomial. The roots are 3 4+ ¢ and 3 — ¢, so the general

solution is ' ‘
y(t) _ Cle(3+z)t + 026(3_Z)t

where C and Cy are any (possibly complex) constants.

If you prefer solutions that don’t include complex numbers anywhere then the general
solution can also be expressed as

y(t) = D1e® cos(t) + Dye’t sin(t)

where D; and Dy are any constants.




