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Allowed Time: 120 mins

1. Write neatly and legibly -- you may lose points for messy work.
2. Show all your work -- no points for answers without justification.

3. Programmable calculators and Mobiles are not allowed.

4. Make sure that you have 6 problems (6 pages + cover page + Scratch sheet).

Problem No. Points Maximum Points
1 10
2 15
3 10
4 15
5 25
6 23
Total: 100
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Problem 1. Show that the vectors U =< —1,0,2,3 >, V =<0,0,-24>,
W =< —2,0,2,10 > are linearly dependent
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Problem 2. (a) Check that the set
8 = {X =<< X1, X2,X3,X4 > € R4: X =Xy = Xg = X4}

is a subspace of R*. Find a basis and the dimension of S.
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(b)Isthe set F = {X =< x,y > € R?: y = x?} a subspace of R*?
Justify your answer
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Problem 3. Use the Gauss method to find all solutions of the system
—x+y+ 2w=0
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Problem 4. According to the values of m € R, find the rank of the matrix
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Problem 5. (a) Find all real values of b, for which the matrix B = @) b) has

complex conjugate eigenvalues
A - A Z.
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(b) Find all the eigenvalues of the matrix
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(8 Without any further computation, say why A is diagonalizable and write
down the corresponding diagonal matrix D. /4
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Problem 6. Given the matrix M = (_32 _32)

(a)Find an orthogonal matrix P which diagonalizes M; thatis P~'MP = D
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(b) Write down P~* and D.
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