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Instructions:
— Enter your Name and Student ID # before you start.
— Using the calculator is not allowed (and not necessary) for this exam.

— Any work necessary to arrive at an answer must be shown on the ex-
amination paper. Marks will not be given for final answers that are not
supported by appropriate work.

— Clearly indicate your final answer to each question either by underlining
it or circling it. If multiple answers are shown then no marks will be
awarded.

— Please answer the problems in English.
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(a) [1pt] Find at least two elements in ker(A).
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an echelon form of A.

(b) [1pt] Find at least two elements not in ker(A).
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(c) [1pt] Find a basis of Row(A).
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(d) [1pt] Find a basis of ker(A).
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(e) [1pt] Find a basis of Col(A).
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2. Let P, = {ag + a17 + a92® : ag,a1,a2 € R} be the vector space of
polynomial of degree at most 2. Let

By = <1,:C,.732>, By = <17 (w - 1)’ (:E - 1)2>a B3 = <f1($),f2($),f3($)>,
where
_ (z—4)(z —-6) (@—-2)(2—6) , \_
fl(x)_(z_ )(2_ ):f() ( _2)(4_6)7f3()

It is known that each of By, By, Bs is a basis of 79,5;.l Let
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(a) [1pt] Find Repp, (p(x)). . w;]
px) = > L apox2x” 30 Repy (f’“’)\ [',

(z—2)(z—4)
(6—2)(6—4)

p(z) =3+ 1z+22% and u =

./’_

(b) [1pt] Find Repg, (p(z)).

7/0(_*2 p f(;())\)ji;'
pox) = L+ 5 0H) +#H) S P, ‘
(c) [1pt] Find Repgg(p(m)).
bex) = pl) Dot playt,e0 +E P8 fw )

(d) [1pt] Find a polynomial g(z) such that Repg,(¢(z)) = u.
“EL‘O = 34 (x) 4 2Ax-4)*

(e) [1pt] Find a polynomial ¢(z) such that Repp,(¢(z)) = u.
Q)= 3R+t 21,
. pe—
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3. Let My be the vector space of all 2 x 2 real matrices. Let

v_fad] [t 1][ab] _Joo
" lle d] |1 1| |ec d| |00
be a subspace of Myys.

(a) [1pt] Find a basis of Maya.
(b) [1pt] Find at least two elements in V.

(c) [3pt] Find a basis of V. Hint: Write down the equations for a, b, ¢, d.
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4. [5pt] Mathematical essay: Write a few paragraphs to introduce dimen-
SL0N.

Your score will be based on the following criteria.

e The definition is clear.
e Some sentences are added to explain the definition.
e Examples or pictures are included to help understanding,.

e The sentences are complete.
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5. Let B = (uj,us,u3, uy) be a basis of a vector space V. Suppose p =

u; + uy. Let
B1 = <U1,UQ,p,U4>, and

B2 = <U1, ug, ug, p)

(a) [extra 1pt] Explain why B is not a basis of V.

(b) [extra 2pt] Show that Bs is independent.

(c) [extra 2pt] Show that span(By) = V.
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6. [extra 2pt] Let
V ={(z+1)(a+ bz + cz?®) : a,b,c € R}.
Find a basis of V.

[END]
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