Midterm 2
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1. Consider the differential equation

2y + 4t/ + 2y =0
(a) (2 points) Verify that y1(t) = 7 is a solution.
( L (f) < 2473

0

(b) (5 points) Suppose y2(t) = v(t)y:(t) is another solution to the differen
above. Use this to derive a second-order, linear differential equation fo

(c) (5 points) Solve the differential equation from part (b) an
tion to (1).
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2. Consider the differential equation

: y" — 6y’ + 8y =40 cos(2t) 0 i

(a) (5 points) Find a fundamental set of solutions to the asso :
tion. P g | O
: \f ! A 4 “_,/ s /

(b) (7 points) Find a particular solution to the inhomogeneous equat
the general solution. '
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3. Consider the differential equation
y' =8y + 17y =0

(&) (4 points) Determine the roots of the characteristic polynomial a:
clated (complex) solutions 2y, 2j.
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(b) (5 points) Explain why the real-valued functions y; (t) = Re(zl) = ;
va(t) = Im(z;) = 5-(21 — 22) are also solutions. Calculate y;(t) anc Y2
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(c) (4 points) De‘te mine the (real) solution with i
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\/ 4. (13 points) Given that yi(t) = ¢ and ya(t) = 13

equation :
2y + 3ty — 3y =0

Use variation of parameters to find the general solution to |

1
ty" + 3ty =3y = 5

of the form y,(t) = vi (t)y1(t) + v2(t)ya(t). (Remember: when
Vi1 + vpys = 0).




