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2 o This exam s 1 10 minutes long,
e No c:.lculators, cc;fnputers, cell}phoneu, texthooks, notes, or cheat, sheets are allowed,
o All answers must be justified. Unjustified answers will be given little or no credit, ‘
* You may write on the back of pages or on the blank page at the end of the exam, No 4

extra pages can be attached,

A There are 7 questions,

The exam has a total of 150 points,



f vector addition and scalar multiplication on V. Check that V is closed
| and scalar multiplication, What is the zero vector in V7 [6 points]
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Problem 3 (25 points)

termine (with proof) if the following maps are linear transformations. If s0, find the kernel
range of the following linear transformations. If the linear transformation is bijective,
its inverse linear transformation.
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he map F : M4 given by F(M ) = AMA where A is an invertible 4 by 4 matrix.
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Problem 4 (25 points)
Consider the veetor space Sy s of symmetrie 2 by 2 watvives, which hae the
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AORE b d b
Consnder the linear transformation 7' 2 Symgyy = Sy given by 7 ( . "D \(‘ “\.
4 Find the matrix of 7' with respect to By and By, (T8, -, \l"» points|
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Problem 5 (25 points)
Part (a)

Find a basis for the subspace Sy of polynomials in £ that have a zero at @ = 1. Prove that
the set you find is a basis. (15 points)
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i L o . :

T‘: P:oo - 'R W a LNM W i YL,:;}_,: o
£6) - Fa)

Wﬁe (T):,R (XJ"&L-\—)(L)
=\e) VMk (T)"—' l

huh“'\_‘) (‘r): 0o . :
e ke CT), din (S, ) = 100 .



; points)
transformation such that
% 0i(1,1,0) = (1,0,1)

- T(2,1,0) = (0,1,1)
T(l T 1)-( ~2,2,0)

_ (Hmt {ELRL; 0) (2,1,0),(1,1,1)} is an ordered basis for R?.
owever, you must prove it.)
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o Y= 1,y =22 and y = 277 are linearly independent as vectors in
+¢2 (2% )+ ¢, gax) . 0.
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; ~ R be a nonzero linear transformation (so there is some polynomial p(x) of
< 4 such that T'(p(z)) is nonzero). Find dim(ker(7T)). (10 points|
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