1) Let ¥ be a subspace of R*spanned by the vectors u=( 3,-2,-1,0), v =(0,2,-2,0),
w=(3,0,0,-3) and z = (0,-4,0,4).
Determine
a) a basis for I,
b) dim W,
¢) whether or not W=R"*,
Show all your steps explicitly.
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2) Solve the system of differential equations
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3) Use the method of reduction of order to determine the general solution to the given
differential equation x*y" ~3xy'+4y =8x*, x>0 and y,(x) =« is one of the solutions to
the associated homogeneous differential equation

Show all your steps explicitly.
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4) Let y" + y"+9y' +9%= dxye™ + 5¢** cos3x be a non-homogeneous 3rd order differential

equation with constant coefficients.
a) Find the solution of the corresponding homogeneous differential equation. Shew all your

steps explicitly.
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b) Write down the form of the particular solution y, but do not calculate the coefficients.

Show all your steps explicitly.
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5) a) Is there a 3x3 matrix 4 such that the matrices 4°, 4%, 4 and I is the 3x3 are linearly
independent?Explain your answer.
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b) Let 4 be a 3x3 matrix such that rank(4) =1and rank(A4 + I) = 2.1s A diagonalizable?
Explain your answer.
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¢) Write 5 statements each of which equals to the invertibilty of a-square matrix 4?
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d) Let ¥ be a vector space which can be spanned by 7 linearly dependent vectors.
If ¥ contains some 4 linearly independent vectors whose span is not equal to ¥, what are
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