1. The matrix below represents the augmented matrix of a system of linear equations.
Assume that the variables in this system are xy, s, 3, T4, x5, and xg, and let A be the

coefficient matrix: L
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Which of the following statements are true? Ranlt (&) = b
(i) For any given ¢ and d, the system above is consistent. V4 g“[,. v (A’) )9) =4
(ii) The coefficient matrix A is in reduced echelon form.
(iii) The right hand side vector is in the column space of matrix A. coluwng
(iv) The system has no solution. Aveiv e !
(v) The system has infinitely many solutions. & f\f-f’ Yriably ¢
A. (i), (ii) only
B. (i), (ii), (iii) only aull }\/ (M =z
C. (i), (iii), (iv) only b4
D. (i), (iii), (v) only n uhk¥nown
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E. all of the above
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3. Which of the following statements is false?”

A.
B.

If {vy,v9,v3} is linearly dependent, then vs is a linear combination of v; and vs,.
Suppose that the columns of A are vy,vs, and v3. Then the matrix equation
T
A x; = b is equivalent to the vector equation x,v; + 2209 + 303 = b.
T3
Suppose that X, is a solution to the linear system AX =b. Then {X|AX = b} =
Xo +{XTAX = 0p— il (#/

The columns of A are linearly independent if and only if A has a pivot position in
every column.

A homogeneous linear system has a non-trivial solution if and only if it has at least
one free variable.



8. Let A be an m x n matrix. Which of the following statement is necessarily true?

A. The nullity of A is the same as the nullity of A”.

B. The rank of A is the same as the rank of A7,
C. The column space of A is the same as the null space of AT.
D. The columns of A form a basis of the column space of A.
E. The columns of AT form a basis of the null space of A.
470
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Rame(aT) + Maliky (T ) =

Fact: Rank(A) = Qaw\/—(fr—r) g min L, y 7

Ways cuwne = L Gp((/:\—/) = m
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18. Which of the following subsets of the vector space R? are subspaces of R3? '|“ ’
(i) The set of all vectors v = [y] with the property 2zyz = 0. (Q/RP " k (O t ‘,4
O T
(ii) The set of all the solutions of the equation z — 5y + 2z = 0. € o \\ J
2 3 2] [« 0 . !
(iii) The set of all solutions for the system | 5 2 8| fy| = [0f. v I
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(iv) The set of all the solutions of the equation x + 3y = 2z + 1 w
A. (ii) and (iii) only A
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C. (iii) and (iv) only r\oi— '
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D. (ii), (iii) and (iv) only
E. (i), (i), (iii) and (iv)
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23. Let A be an n x n matrix. Which of the following statements is/ arquivalent
to that A is ifivertible?

(i) Columns of A are linearly independent. (=2 b iwverhble

g Co _ L" ° 2 ]
(ii) A is diagonalizable. no <% A= vo .
(iii) Columns of A is an orthonormal set. —> A \vverhlbee
) (iv) The dimension of the null space of A is 0. > (Lawk (}L/ =N
4 ) (V@near system AX = b always has solution for any b € R". le\/L“lM ﬂ’/
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A. (i), (ii) and (iii) only. N
B. (i) and (ii) only. Lol @r\ =R’
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