MATH 33A Midterm I, Spring 2018
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Instruction: Justify all your answers. No points will be given without
sufficient reasoning/calculations.

Problem 1. (4)
Given a linear system:

Ty +ZTo+2T3+T4=1
T3+ 222 +3r3+24 =1
271+ 0%2 + 8Tz + 234 = 2

(I) Find the coefficient matrix A, the augmented matrix A and their reduced
row-echelon form.

(IT) Use the reduced row-echelon form of A to determine if the system solvable.
If it is, find all solutions of the system.







Problem 2. (4)
Let

1 1 & 1
A=1{1 2 4 0|.
2 3 7 4
The matrix A defines a linear transformation T : R4 — R3 given by y =
T(x) = Ax for x € R*

(I) Find a basis of the kernel of T.
(IT) Find a basis of the image of T.
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Problem 3. (4)
Let matrices A and B be the following:
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(I)Find A - B.
(II) Find (A- B)™.
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. Problem 4. (4)

Let L be the line in R? defined by the equation z; = z;, where (1, %2) is the
standard coordinate of R2. .

(I) Find the matrices of the projection and reflection with respect to the line L
in the standard basis of R?.

(II) Is any of these matrices invertible? If so, find its inverse.
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Problem 5. (4)
Let

be a basis of R®.
1 ' |
(I) Let v = [ 2 ] . Find the coordinate [v]g of v with respect to the basis B.

3
(IT) A linear transformation T from R? to R? is given by T'(x) = Ax where

1 11
A=10 2 3
{0 0 4

Find the matrix for T with respect to the basis B.
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