MATH 2090: Linear Algebra 2 Dr. S. Cooper, Fall 2018

Mastery Quiz 1 (B02 & B03)

Name and Student Number: Q oM P\P S D\ \;\5\' VOaOS

In the space provided, please write your solutions to the following exercises. Fully explain
your work. Remember to use good notation and full sentences. No resources (such as notes,
texts, cell phones, calculators, translators, etc.) are permitted.

Good Luck!

1. Are the following statements true (T) or false (F)? Circle your answers. No justification
is required and no partial credit will be given for each statement. [5 pts]

(a) The zero vector in a vector space is sometimes not unique. T @
(b) Span ({ {;1 ﬂ 7 [g I(ﬂ }) is a subspace of Msxo(R). @ F

(c) If U is a subspace of the vector space V, then the additive inverse of a vector x
in U is the same vector as the additive inverse of x in V. T LF

(d) If r is a non-zero scalar, then r0 # 0. T @

(e) In a vector space, the vector (—1)v is the additive inverse of v. @ F



2. Let V be the set of all ordered pairs of real numbers (a,b). Define an addition for the
elements of V' by the rule

(a,0) ® (c,d) = (a+c,b+d),
and a multiplication of elements of V' by real numbers with the rule
r-(c,d) = (re,r + d).

Is V with these two operations a vector space? Justify your answer. [4 pts]
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3. Let V = {z € R | z > 0} and define operations & and o on V by &y = y and tox = z*
for z,y € V and scalars t € R. You may assume without proof that V' is a vector space
over R with these operations. Given that the zero vector of V is 1, determine the
additive inverse of the vector z in V. For full credit you must demonstrate that your
claimed additive inverse vector satisfies the necessary properties. [4 pts]
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4. Prove that U = {a +bx + ca® : a + b = c} is a subspace of Py(R). [5 pts]
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5. Complete the following definition:

Let V be a vector space over the field F and let Aq,..., Ay be vectors in V. A linear
combination of A4, ..., Ay is 2 pts]
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