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Instructions:

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 5 different problems (5 pages + cover page).

Problem No. Points Maximum Points

1 | ) 10

3 N 8

3 N 10

4 N 7

5 £ 15

Total: 3 50
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Q1. (a)Let A be a real number and A be an n X n matrix. Show that
E, = {x € R" |A x = A x}is a subspace of R"™. (E, is called the eigenspace of A
corresponding to the eigenvalue A.)
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(b) If A is a real eigenvalue with multiplicity m and A is a diagonalizable matrix. Find
dimension of the eigenspace E;. Give a reason for your answer.

T’% A s C)"“O‘flm"ﬂ”égag\e‘ J Hane D mush oot
™ ,ﬁi:\zar% CV\OLL?QV\JCML Q,Csey\a-ec\—e\s Ei"‘" I;MQ/\ACL\
#a\- AE(:%EL i \%(\;1(._(

m
’\eﬁ,--7em‘j %«\Mg leawe ko Eq.

So OmErf\:m



_MATH302-Term 151 =~~~ EXaM |1 R i

Q2. InR3, letuy =(1,-1,0), up = (2,0,1), uz = (1,1, a).

(a) Find all values of a for which {uy, uz, u3} forms a basis in R3.
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(b) Take @ = 2, let a = (5, —3, 4). Express the vector a as linear combination of the

vectors uq, Uy, uz . That is find X4, X,, X3 such that a = x;uy + XU, + Xzu3.
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Q3. (a) Find jmatrix A lifA =

(b) Solve the system AX = B, where A~!
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Q4. LetA = (1 r —3 0 )
sl el =0

(a) Find the rank of A.
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(b) Determine whether the vectors

u; =(1,0,1,-3), u; =(1,1,-3,0), u; =(3,1,—1,—6)
are linearly independent or linearly dependent. Give reason(s) for your answer.
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(c) How many parameters does the solution of the system AX = 0 have?
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Q5. Let A = (——1 0 0).
0 0 1
(a) Explain why A is diagohalizable. : L
A |'5 %\Smme bric , Seo toas DL« ai}cn’\“ e‘é“ le .
(b) Verify that eigenvalues of Aare4; = —land A4, = A; = 1.
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(c) Find the matrix P that diagonalizes A and find the diagonal matrix
D=P AP
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