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Problem | points | score
1 6
2 11
3 6
4 8
5 7
6 7
EC 3
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1.(6 pts) Find a basis for the space of all upper triangular d.x 3 matrices and find

the dimension of the space. (Explain why the elements you find for a basis really form a
basis for this space.)
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1
2. Let a linear map T : Py — R? be defined by T(f(¢)) = [;EQH
(1)(8 pts) Find a basis of ker(T") and the nullity of T' {that is, the dimension of ker(T)).
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(2)(3 pts) By using (1), what is the rank of T? (that is, what is the dimension of the
image of T'7) You don’t have to find a basis of the image of T' but explain how you get
your answer.
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3.(6 pts) Consider the orthonormal vectors iy, iz, Us, tia, Us in R1®. Find the length of
the vector

fﬂ7ﬁ1"3ﬁ2+2ﬁ3+ﬁ4—ﬁ5.
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4.(each 2 pts) Decide which of the following statements are true. (You don’t have to
justify your answer. Just answer ‘T for "True’ and ‘F’ for 'False’ statement. No partial
credit will be given.)

(1) If the image of a linear transform 7' : V' — V is all of V, then T' must be an

isomorphism. (suwe kerlT)=i0} ) T
{2) The space P, is isomorphic to the space of all 3 x 3 diagonal matrices. ¢
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(3) The nullity of an orthogona
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(4) If a square matrix A4 is both symmetric and skew-symmetric, then ker(A) must be
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5.(7 pts) Find an orthonormal basis of the subspace V' of R? spanned by two vectors
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6.(7 pts) Let the subspace V of R® be spanned by two vectors —% and | 0 |. Find
0 —1

the matrix of the orthogonal projection onto V. {You may use an orthonormal basis of V'
or least-squares solutions #* = (A7 A)"1ATb of the equation AZ = b by recalling a relation
hetween the orthogonal projection and Z*.)
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(Extra-credit problem, 5 pts, no partial credit)
Consider the following statement:

There exists a linear transformation T : R3*?* — R* whese kernel is the space of all
3 x 3 symmetric matrices

If this statement is true, then find such a linear transformation and if this statement is
false, then explain why it is false.
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