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1. For a homogeneous linear system of 301 equations in 289 unknowns, answer the following
three questions (in order):

o Can the system have infinitely many solutions? - 28

o Can the system have only one solution? +~ !
o Can the system be inconsistent? ¥ ' =
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A. No, No, No.

. No, No, Yes. , r % Y
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C} Yes, Yes, No. = =~

D. Yes, No, Yes. e ;@{%‘) A |
E. Yes, No, No. | , Ao ah A £ 2E9
F. Yes, Yes, Yes. , Gle A Pt o '
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2. Find the value of ¢ for which (5,¢,1) belongs to span{(1, —1,0),(1,2,1)}.
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3. Suppose p,q € R and consider the linear system in x,y and z:
- + Yy + z = P
T - 2 = 1
x + 2y + pz = 2p+q
a) If [A|b] is the augmented matrix of the system above, find rank A and rank[ A |b]
for all values of p and q.
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(Q.3 parts (b) and (c) are on the next page...)




State whether each of the following statements is (always) true, or is (possibly) false, in the

5.

box after the statement.
e If you say the statement may be false, you must give an explicit example - with numbers

matrices, or functions (as is appropriate), if possible. or an argument using theorems

and facts from class.

o If you say the statement is always true, you must give a clear explanation

a) Suppose X is a subspace of R?°1¢ that X # {0} and that X has a spanning set with 1000
vectors. Then, 1 < dim X < 1000.
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b) If both m,p > 1 and an m x p matrix A has a column of zeros, then rank A < p
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6 (cont.).

c¢) If the coefficient matrix of a linear system of 3 equations in 2 variables has a row of zeros, the
system has infinitely many solutions.
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