Quiz 9 Solutions, Math 246, Professor David Levermore
Wednesday, 23 April 2008
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—2 gin(4t) cos(4t) + Sm(4t)

(1) [2] Given that e'A = <
1

cos(4t) — 2 sin(4t) 2 sm(4t) )

solve the initial-value problem i—j =Ax, x(0)= (g) .

Solution.
(0= 50 = (Y bt b an) (5)
().

(2) [4] Let A = (i _41) Compute ',

Solution. The characteristic polynomial is p(z) = 2% — 4z — 21 = (2 — 2)? — 25.
Hence,

A = Te? cosh(5t) 4+ (A — 21)e
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o cosh(5 ) + 2 sinh(5¢)
- ¢ = smh(5t) cosh(5t

5 Sinh(5¢t)
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(3) [4] Consider the vector-valued functions xi(f) = (t) X (t) = (tz).

1 2t
(a) Compute the Wronskian W xy, Xs](?).
Solution.

U‘mluk

t t?
Wx1,x2|(t) = det (1 2t) o2 22

d
(b) Find A(t) such that x;, X5 is a fundamental set of solutions to d_)tc = A(t)x
wherever Wxy,x2](t) # 0.

1 2t dt

A = 2wy - ((1) 22t) G Z)l

Ll froat\ 2t -2\ _ 1[0 ¢
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2 W(t
Solution. Let ¥(t) = <t t ) Because (t) A(t)¥(t), one has



