Question 1

Parts (a)-(d) refer to the following inhomogeneous system of linear equa-
tions:
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3y - 229+ 23 =6
2Ty ~ 2z + 4T3 = 2

{a) Rewrite the equations as a single vector equation.
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{(b) Rewrite the equations as a single matrix equation. (3)
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(c) Find all the solutions {use whatever form of the equations you prefer

most).
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Question 2

Consider the homogeneous system of equations determined by the matrix of

coefficients
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(a) Complete the following sentences:

The solutions to this system of equations can be thought of as

£

vectors in R '

The set of all solutions can be described as a set spanned by n vectors,

where n is the number of -g—ej_ V] Q/?&ja ’t$




{(b) Without solving, determine the minimum number of free variables that
there must be.
(5)
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{c) Solve the homogeneous system, and describe the set of all solutions as
the span of an appropriately chosen set of vectors.
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For parts (b)-{d) state (give reasons!) whether the given sets of vectors are
linearly dependent or linesrly independent.
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Question 4

1 3 3
9] = [wZ] and Ty = f'{}} , find the value(s) of k for which [ljl is contained
1 2 k

in the set Span{%}}}, 5’5}
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Question 5
Indicate True (T) or false (F) [no reasons need be given].

(a) If Ax = 0 has a non-trivial solution then the columns of the matrix A
form a linearly independent set of vectors.

{b) If the echelon form of an n x m matrix which has a pivot in every column,
then n > m. s

(¢} If U, 03,05, U, are all non-zero vectors in R3, then {v],75,03,74} is a

linearly dependent set.

{d) If Ais a 10 x 6 matrix and B is a 6 x 19 matrix then the product (4B)
is a 10 x 19 matrix. ,—T

{e) A set of 13 linear equations in 20 unknowns can never have a unique
solution. '

{f)} A set of 13 linear equations in 20 unknowns will always have at least one
solution. ' _—

{g) A homogeneous set of linear equations is always consistent.
T b ,ol y 8,9, v 11



{h} Adding two columns is an allowed operation when reducing a matrix of
coefficients to echelon form. l;

(H I {51*, 7, ... , ¢} is a linearly dependent. set of vectors in R®, then at
least one of them can be eliminated from any linear combination of them all. ) ’

(j) If a system of linear equations is consistent, then it always has a finite

number of solutions. t
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