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QUESTION 1. (10 points) Let 7" : R? = R? such that T(zy, 22, 23) = (321, 373, —x) +4z,+ 3z
P d 3)

(i) (4 points) Find all eigenvalues of 7.
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(ii) (4 points) For each eigenvalue a of T find the corresponding eigenspace E, and write E, as span..
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(iii) (2 points) Find all points in the domain (R?) such that T'(z\, 2, 73) = —3(z1, 22, z3)
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QUESTION 2. (16 points) Let 7' : R* — R such that
R % PR o (S T | -3 a6 TanS
T(21, 72,73, 74) = () — T + 223 + 224, —T1 + T2 — 203 — T4, —3%1+ 372 — 623 — 574)

(i) (2 points) Find the standard matrix presentation of 7', say M.
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(ii) (6 points) Find all points in the domain of 7 (i.¢., points in R*) such that T(z, 22, 73, 4) = (2,2, -2)
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(iii) (4 points) Find Z(T) = Ker(T) = Null(T) (i.e., find all points in the domain of 7' such that 7'(z1, 22, 73, 7s) =
(0,0,0)).[be careful, in view of (ii), it should be clear] and write Z(T’) as span of independent points.
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(iv) (4 points) Find the rank(M), the dim(Range(T)), and write Range(T) as span of independent points. [Maybe
the calculations that you did in (ii) are helpful!]
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SUFSI TION 3. (6 points) Given D = {(z) + 2z, + 23 + 4, —221 — 422 — 203 — 24, —Z1 — 223 — T3, 0) |
1,22, 23,74 € R} is a subspace of R*. Find a basis of D and write D as a span of independent points.
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QUESTION 4. (6 points) Consider the following system of Linear Equations.
z) + 52, — 823 =0
-2z +az2+ 723 =C
—3zy — 15z, + bzy =d

For what values of a, b, ¢, d will the system have unique solution?
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QUESTION 5. (8 points) Let Abe a4 x 4 matrix. Given
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QUESTION 6. (6 points) Let T : R?> — R? be a linear transformation such that 7(1,0) = (2,1) and T'(4,1) =

(12,6)

(i) (4 points) Find the standard matrix presentation of 7" [Note (4,1) = (4,0) + (0,1)]
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T(0,1) = (12, 6) - (3m)

T(o) = (4,2) «— 2" column

T (1,0) = (3/1) «— 1* cotame
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(ii) (2 points) Find T(—5,7)
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