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1. (20) Forwhichvaluesof a, b is thematrix

A = (1 a 0
0 2 b
0 0 1)

invertible?Find theinverse,for thosevalues.
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2. (20)

(a) Is eitherof thesetransformationslinear?Justify

T(x1, x2, x3) = (x2 − x2
1, 2x3) .

T(x1, x2) = x1 − x2 + 2 .

(b) Let A beann × n matrix.Assumetheonly solutionto Ax = 0 is x = 0 . Canonefind a
vectorb suchthattheequationAx = b hasnosolution?Explain.



- 3 -

3. (30) Let A = (1 −1 −1
0 2 0
2 0 −1) . Find theelementarymatricesE1, … E5 suchthat

E5 E4⋅ ⋅ ⋅ E1 A = I ,

andusingthis(andnoothermethod)find det(A) .
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4. (30)

(a) Plotting the function x + 2x , study the stability of the equilibriæof the differential
equation

x′ = x + 2x .

Forwhichvaluesof λ is x = 0 astableequilibriumof theequationx′ = λ(x + 2x )?

(b) Usingisoclines,sketchthedirectionfield of theequation

x′ = 2x + t .

Findtheisoclinewhichisalsoasolutioncurve(stateitsequation),drawit, anddrawsome
solutionsoneachsideof it.


