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. (20 points) a) Find the row reduced echelon augmented matrix of the system

T1 + 229 + 3x3 + 324 + 525 = 10
1+ 3T2 + 523 + 414+ Txs = 14
211 + 522 + 823 + Ty + 1325 = 25
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b) Find the general solution for the system.
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c) Find the general solution of the associated homogeneous system (replacing the
constant, on the right hand side of the equations in part a, by zeros). Try to avoid
computations. Justify your answer!
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d) Find two vectors which span the solution set in Part c.
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2. (20 points) Let vy = | 2 |,vo=| O |[,andvz3=| 2 |[.
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a) For which real numbers A is the vegor { 2 ] in span{vy, vo, v3}7 Justify your
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b) For which values of h do the three vectors {v;, v, v3} span the whole of R??
Justify your answer!
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(20 points) For each of the following maps, determine if it is a linear transformation.
If it is, find its standard matrix. If it is not, explain which property of linear
transformations it violates (and why it violates it).

a) T is the map from R? to R? delined by

T(fL’l,.’rz, 5(:3) = (.’121 + o — 3, 1 + 223, T2 + 61133).
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b) T is the map from R? to R? defined by
T(z1, 2, x3) = (X1 + T2, 21 + 1 + 223,221 — 323).
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c¢) T is the map from R? to R? which sends each vector to its reflection with

respect to the line z; = —x; (please, pay attention to the signs!).
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4. (20 points)

(a) Let A = ( ; i ) and B = ( :; : ) What value of k, if any, will make

~ AB = BA? Justify your answer!
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(b) Let R : R* — R? be the linear transformation given by R(Z) = AZ and
S : R* — R? be the linear transformation given by S(Z) = B:r: where

A = ( 1 @ > and B = ( ard ) Find the standard matrix of the lin-
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ear transformation T : R® — R?, given by T(Z) = S(R(#)). Show all your
work!
TR)= S(R (2)= B(AF)=BAF
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(c)Let A= 3 4 | and B = ( 21,1 21'2 21'3 ) an arbitrary 2 x 3 matrix.
5 6 2,1 2,2 2,3 -

Explain why every column of the 3 x 3 matrix C := AB must belong to the
plane 7, — 2z, + 23 = 0 in R3. (a)
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5. (20 points) Determine if the statement is true or false. Justify your answer! (credit
will be given only if a valid justification is provided).

(a) If A is a 4 x 3 matrix, then there must be a vector b in R®, such that the
equation AZ = b is inconsistent.
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(b) If the columns of a square n X n matrix are linearly independent, then they
span the whole of R™.
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(c) There exist three vectors vy, vg, v3 in R, such that the set {v1 + vy, v + v3,

W

2v1 4+ vy + v3} is linearly independent. vy LD
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