MATH 2107 - Fall 2012 Namer_2olutions

Linear Algebra II
Test 1 Student ID:

Total: 25 marks (plus 1 bonus mark)
Closed book.

1. (a) [2 marks] State the definition of a subspace of a vector space.
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(b) [3 marks] Let
U={(a, b, )T €R*|a+b+ec=1}
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(¢) [3 marks] Let P, denote the set of polynomials of degree at most 2, and let
V= {pe P |p(3) =0}
Show that V' is a subspace of Ps.
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2. Consider the set of 2 x 2 matrices
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a) jl mark] State the definition of a linearly independent set of vectors.
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(b) [3 marks] Determine whether the set S is lincarly independent.
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(c) [1 mark] State the definition of the span of a set of vectors.
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) 12 marks] Determine whether the set . spans the vector space of 2 x 2 matrices R?%2,
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3. (a) [2 marks] State the definition of a linear transformation.
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(b) [3 marks] Let P, denote the vector space of polynomials of degree at most 2. Define T : P, — P, by
T(p(z)) = p(z) + 1 "

Show that T is not a linear transformation.
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(¢} [3 marks] Define R : R¥ — R by
R((a, b; ) =a~b+ec.

Show that R is a linear transformation. ) ;
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4. {3 marks] Let V and W be vector spaces, and let T : V — W be a linear transformation. Supposc that
{v1,v2,v3} is a linearly dependent set of vectors in V. Show that {T°vq,Tvs, Tvs} is a linearly dependent set of
vectors in W,

Dieca. g, e, ¥ v &im@wizﬁ depanclal ,  Fhee
V/ m@ Oy, Dy, s, & By, aob all R €y Suely  Fhed.

Tren  O= T (Guwvi + Oevz + Ag\a) s O T v+ G Tya + QsTys,

v - o
Va 7 TV, Tya P VO P mwﬁs cgeacie s,

{n e th .@%} 0% 5 povg Wy e OaNa v boye i Haasad R3¢ lons eur ME
uv}ha *‘M fClA VVW& K‘Q ;"%{;’Q,&m & 5 5 ('&M,?(ﬁc f’ @tw}l f},k»&f o sﬁh £ M&J% 3@ i %‘m
Loola § | ?W& ﬁx@ ai .. @ ﬁ o, m)%%.%:i}

3



