1. (8 points) Solve the following system of linear equations. Write the solution in a parametric
vector form. Show your work.

2 +z4=1
=2z + 202+ 223 +24 =0
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2. (16 points) For each of the following linear maps T : R®.— R™ and L : R? — RY, answer .
to these questions: (a) determine the domain, codomain and find the standard matrix. (b)
Determine if the linear transformation is one-to-one and onto its codomain. (c) Find the range.
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3. (8 points) Find the standard matrix for the linear transformation T : R? — R? which
first performs a vertical shear with a factor of 2. Second, it rotates points around the origin
counterclockwise by an angle of 7/2. Show your work.
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(6 points) Let A be the standard matrix corresponding to the linear transformation
ents sre true or false. No need to explain why.

4.
T : R® — R™. Decide if the following argum

( &) e If A hasm pivots, the range of Tis R™. T ¢
. 2,
/b) e If the columns of A are linearly independent, then they will always span Rm, (4l
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[¢) o If m = n and there is one pivot in each row, the columns of A are linearly independent.

() o If m # n, the linear system Az =b, be R™ will never have a unique solution. '-Fa\ S¢

(@) o If n=m, and B € R"*" then we have always AB = BA. :4?0 Z-j e
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5. (8 points) Find the inverse of matrix A. Use the algorithm introduced during the course
(with row reduction)., Show your work.
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6. (2points) {a1} € R™ is a set with only one vector. Is this vector set always linearly independent? M Q
If no, in which condition for a; the set {a1} € R™ will be linearly independent ?
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